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Cortisone 


e@ By Edward C. Kendall, Ph.D.. (Columbia University) 


DIVISION OF BIOCHEMISTRY, MAYO FOUNDATION, ROCHESTER, MINNESOTA 
NOBEL LAUREATE, 1950. 


Some 7,000,000 patients in the United States 
who suffer from rheumatoid arthritis received new 
hope when they learned recently of the dramatic 
relief afforded by the use of Cortisone. 


In this paper, which was presented before the 
National Academy of Sciences in April, 1950, one 
of the world’s most distinguished biochemists and 
co-discoverer of this new remedy discusses briefly 
the che mistry of the adrenal cortex. Dr. Kendall 
is head of the Division of Biochemistry in the 
Graduate School of the famous Mayo Founda- 
tion. He has long been engaged in the isolation 
and synthesis of the hormones of the adre nal 
corte 

Seon after this article had been set in type, an- 
nouncement was made in Stockholm that Dr. Ken- 
dall, his colleague at Rochester, Dr. Philip 8S. 
Hench, and another eminent worker in the field 
of adrenal cortex hormones, Prof. Tadeus Rich- 


stein of Basle, Switzerland, were the joint winners 
of the 1950 Nobel Prize for Medicine. 


CH,0H 


CHs 


At the present time there is widespread interest in 
the adrenal cortex, and there are reasons to believe 
that this interest will continue for some time to come. 
An unusual situation has developed during the past 
twenty years, and now that the important factors are 
recognized, it becomes the concern of several widely 
separated groups to carry on research, each in its own 
field. To complete the necessary investigations will 
require time, money and much labor. 

The adrenal cortex is the last of the so-called ductless 
glands in the body to yield its secrets to the investi- 
gator, but now that the essential compound has come 
in hand the flood of new knowledge which has been 
loosened is indeed formidable. 

The key which has unlocked this new aspect of the 
adrenal cortex is a white, crystalline compound first 
isolated fifteen years ago and then designated by the 
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letter E (Fig. 1). The total amount of compound E 
which has been separated from the adrenal cortex dur- 
ing the past fifteen years does not exceed 75 to 100 
gm., and the amount available at any one time for 
experimental use has been far too small to permit an 
investigation of its effect on the human being. Mice, 
rats, other small rodents and a few dogs were used, 
and it was thus shown that compound E did simulate 
an extract of the adrenal cortex in some respects but in 
other ways it did not. For example, the metabolism 
of protein and carbohydrates was strongly influenced 
by compound E but this hormone had little effect on 
the metabolism of sodium, potassium or chloride. It 
was speculated that compound E would be useful for 
treatment of patients who had a deficiency of the 
adrenal cortex, and it was hoped that compound E 
might be helpful in cases of burns, traumatic injuries, 
shock and in some infections. Beyond this nebulous 
application there did not appear to be any place for 
compound E in clinical medicine. 

However, in 1941, just before our entry into World 
War II, anything which held a promise of relief of 
burns, traumatic injuries, shock and infections was of 
immediate interest to the medical department of the 
Army and Navy, and thus to the National Research 
Council. The preparation of compound E was given 
a high priority by the Committee on Medical Research, 
and a concerted attack was made on the problem by a 
group of chemists called into conference in Washington 
by the National Research Council. Several avenues of 
approach to the problem were explored and some 
progress was recorded, but it became apparent that 
compound E could not be made available unless the 
war lasted a long time. The problem was not just to 
to make compound E. What was required was a method 
for the preparation of the hormone on a large scale. 


The course of events by which compound E was 
eventually produced through the combined efforts of 
Dr. L. H. Sarett and other workers in the research 
laboratory of Merck & Co., Inc., and my associates and 
myself in the laboratory of the Mayo Foundation has 
been told and it will not be repeated here. It is a story 
of slow advance and laborious research into details in 
order to increase the yield. Compound E is the most 
complex pharmaceutical agent that has yet been pre- 
pared on a large scale. 

In September, 1948, a small amount was ready for 
use and no time was lost before it was administered to 
a patient who had rheumatoid arthritis. The reason for 
selection of a patient with rheumatoid arthritis is found 
in a field of research far removed from investigation 
of the adrenal cortex. Dr. Philip S. Hench had carried 
out an investigation of rheumatoid arthritis during the 

(Continued on Page 156) 
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The Story of Vitamin B,, 


e By John Valiant. B.S... (Williams College) 


ORGANIC AND BIOCHEMICAL RESEARCH DEPARTMENT, MERCK & CO., INC.. RAHWAY, NEW JERSEY 


Here is a highly interesting account of the dis- 
‘miracle drugs.” It 


covery of one of our newest 
shows clearly how research scientists solve a 
problem, and some of the difficulties that are en- 
countered in special fields. 

Of enormous importance to sufferers from per- 
nicious anemia, this vitamin undoubtedly will 
soon find a much more extensive use in the feed- 
ing of animals and in the treatment of growth 


When the physician of today writes out his prescrip- 
tion, or when we stop in at a drug store to buy a bottle 
of vitamin capsules, it is only too easy for us to over- 
look the long story of the research responsible for the 
final product. The story is seldom, if ever, of one 
man or of one field of science. To the contrary, the 
successful completion of a research project in this 
field, as a rule, involves the teamwork of many men 
and women, and the interrelation of many branches of 
scientific investigation. 


failure in children. 


The nucleus of a research project in the vitamin 
field often lies in the theory that there is available in 
nature some material, “compound X”, necessary— 
though perhaps only in minute quantities—for the 
maintenance of good health, and capable of alleviating 
an abnormal condition caused by its lack or deficiency, 
if not altogether curing the patient. Demonstration 
that there is in fact such a biologically active material 
is the next step. Extracts of hundreds of materials 
may be tested to determine where “compound X” is 
most abundant. 

The establishment of a source material containing 
the desired principle leads us to the next step, isolation 
of a pure compound. This may involve preparation of 
a few thousandths of a gram of pure material from 
literally tons of raw material. Crude extracts are frac- 
tionated by physical and chemical means, and con- 
tinually tested in order to follow the path of the de- 
sired compound. Each of these steps, in eliminating 
unwanted matter, increases the concentration of our 
“compound X”. When concentrates of sufficiently high 
proportion of desired material are obtained, it is often 
possible to recognize some property which is charac- 
teristic of the compound and which is more easily 
measured than its activity in alleviating clinical symp- 
toms. If this is accomplished, the final isolation of a 
pure product is usually greatly accelerated. 

Too often the supply of a naturally occurring vita- 
min falls far short of the demand for it, and the cost of 
such a product is necessarily prohibitive, especially if 
the isolation is a long, tedious one, involving expensive 
raw materials and many man hours of work. For this 
reason, continued research is necessary to develop the 


isolation of the vitamin until the process is an eco- 
nomically practical one. In the case of those compounds 
that are too difficult to synthesize from inexpensive 
materials, the isolation method continues to furnish the 
needed supply. If the vitamin molecule can be synthe- 
sized in an economical way, this route of production 
will be taken. 

Before a man can duplicate a car, he must know 
how the car he desires is put together. He must care- 
fully dis-assemble it, and study drawings in order to 
know what each part is, and where it fits to make the 
completed car. In the same way, the chemist must 
determine the molecular construction of the biologically 
active compound in order to be able to build it in the 
laboratory from small pieces. All he has at the start 
is a test tube containing a few crystals of a substance 
which he knows is the desired biologically active ma- 
terial. He therefore proceeds to subject these crystals 
to treatment which will break them up into smaller 
already known and more easily recognizable fragments. 
After the chemist has identified all the parts of the 
molecule by taking it apart carefully, he must theorize 
on how they all fit together to make the active com- 
pound. Picture again the man in a garage with the 
parts of his automobile strewn about him. He recog- 
nizes the function of each part and, by experimentation 
if necessary, assembles them in such a way as to 
finish with the same car he dismantled. The chemist 
is already equipped with the knowledge of how certain 
fragments are joined, and proceeds to reassemble the 
molecule according to his theory. When he has found 
a place to put each of the pieces, if his theory is correct, 
the final product will be identical to that found in 
nature. Continued research from this point usually 
results in increasingly efficient and continually cheaper 
methods of synthesis until the new product is well 
within the reach of every one who needs it. 

The story of vitamin B,» has followed this pattern 
of research on natural products. Before 1922, there 
was no known effective treatment for pernicious anemia, 
a disease which then claimed thousands of victims every 
year. A few of the outward symptoms of this condi- 
tion are pallor, fatigue, weakness and, in many in- 
stances, loss of weight. Also, there are fewer red 
blood cells than normal and many of these are bizarre 
in size and shape, indicating abnormal or arrested de- 
velopment, due to a lack in the body of a factor re- 
sponsible for normal blood formation. There are also, 
especially in advanced cases, neurologic complications 
due to lesions of the spinal cord. 


When Dr. George Minot theorized that liver might 
contain the factor or factors needed for the normal 
development of red blood cells, the story of vitamin By» 
really began. Dr. Minot was right, for the feeding of 
large amounts of liver to pernicious anemia patients 
had striking results in returning them to a strong, 
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healthy condition. Patients thus treated could be kept 
alive, but only by their continuing to eat liver in 
sizable quantities daily. 

It soon became apparent to chemists and physicians 
that it shouldn’t be necessary to feed the patients the 
whole liver in order to supply them with the vital 
factor contained therein. If liver is the source of the 
anti-pernicious-anemia factor, they reasoned, why not 
extract the liver and hope that the factor might be 
contained in one of the extracts? This was done suc- 
cessfully, with the result that the blood of the patients 
could be kept at normal or nearly normal levels by 
repeated injection of liver extract. 


Although patients could be kept alive by this pro- 
cedure, there were disadvantages which spurred further 
research. For example, there was, in the injection of 
even the most highly purified liver extract, considerable 
discomfort at the site of injection. Materials present in 
the extract, other than the blood-forming factor, pro- 
duced undesirable side effects in many patients who 
were allergic to these materials. Furthermore, there 
was no way of determining or regulating the precise 
amount of anti-pernicious-anemia factor in the various 
liver extracts available. Research chemists and physi- 
cians reasoned that if “the factor” could be isolated 
in pure form, each dose of it could be carefully meas- 
ured. 

Teams of scientists all over the world engaged in 
the hunt for the precious anti-pernicious-anemia factor 
in liver. Literally hundreds of tons of liver were ex- 
tracted, and these extracts divided into many subdivi- 
sions by physical and chemical means. In order to de- 
termine which subdivisions, or fractions, contained 
most of the desired material, it was necessary to test 
each one clinically on a patient with pernicious anemia. 
To obtain the most reliable results from s-vch clinical 
tests, it was necessary to use patients who had not 
previously received any specific treatment for their 
pernicious anemia. Scarcity of patients who would 
satisfy this criterion was one of the greatest delaying 
factors in the long search. 

It was at this stage of the research that another 
field of science was called upon to assist in the isolation 
of the precious factor, namely, that of microbiology. 
Dr. Mary Shorb, of the University of Maryland, had 
discovered that. there was in liver extracts a substance 
needed for the growth of a bacterial organism called 
Lactobacillus lectis Dorner. If this substance were 
identical with the antipernicious anemia factor, it was 
reasoned, its concentration in any liver fraction could 
be measured by its growth-producing effect on Lacto- 
bacillus lactis Dorner. Further research was carried 
on with this micro-organism as an indicator of activity 
until eventually, a team of Merck chemists, Edward L. 
Rickes, Norman G. Brink, Frank R. Koniuszy, Thomas 
R. Wood and Karl Folkers, obtained a minute amount 
of red crystalline material. Here was a pure chemical 
compound. Was it the life saving factor contained in 
the tons of liver which had been processed? A sample 
was tested clinically by the late Dr. Rando!nh West, 
of Columbia University. Dr. West reported that the 
patients he treated with the red crystalline material 
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showed a highly satisfactory response to an incredibly 
small dose, three to six micrograms. A dose so minute 
is nearly invisible to the human eye, and has been 
depicted as equivalent to the weight of one _ two- 
hundredths of an inch of human hair. Here then, at 
last, was a crystalline compound that could be given 
in precise dosage. Named vitamin B;», this tremen- 
dously powerful compound does not represent a perma- 
nent cure for pernicious anemia; such may never be 
available. However, once the disease has been brought 
under control by giving a sufficient amount of vitamin 
Bi», most patients can be maintained in good health 
by a single fifteen-microgram dose every fifteen days, 
the optimal dosage in each instance being determined 
by the attending physician. Moreover, the injection of 
such a minute quantity of pure material may be made 
without producing any allergic side effects and without 
the discomfort often attending the administration of 
even the most highly refined liver extract. 


The original isolation of crystalline material from 
liver was a tremendously expensive undertaking and 
the initial supply was, of course, altogether inadequate 
for the great demand. The Merck research team at- 
tacked this problem and again came up with a solution 

isolation of vitamin B,» from a Streptomyces griseus 
fermentation broth. The resulting supply of vitamin 
B,» from this source has brought the price down to a 
very low figure well within the reach of all who need it. 


Now that there is a virtually limitless supply of vita- 
min By», far more than needed to care for the per- 
nicious anemia patients, its important nutritional role 
is coming to the fore. There is evidence that By,» is 
identical with or a major part of the Animal Protein 
Factor, (APF). It has been known for a long time 
that chickens and pigs cannot grow optimally on a 
purely vegetable diet. For this reason, farmers have 
supplemented the ration with by-products of the fish 
industry, known to contain the APF. Again, if vita- 
min Bis and the APF are identical, livestock feeding 
can be done on a cheaper, yet precise basis. 

Another important possible future use for vitamin 
B,» is the treatment of growth failure in children. It 
has been reported by Dr. Norman C. Wetzel at the 
Children’s Fresh Air Camp and Hospital in Cleveland, 
Ohio, that daily oral administration of minute doses of 
vitamin B;» produced a dramatic response in about 
half of the subjects studied initially. This response 
was manifested mainly by definite growth acceleration. 
The children’s appetite increased, resulting in demands 
for “second helpings” where the previous eating habits 
had been indolent. These patients also showed increased 
physical vigor, alertness and better general behavior. 

Chemists at Merck & Co., Inc., have set about the 
task of elucidating the chemical structure of vitamin 
B,.. The empirical formula has been determined to be 
typified by Cyi-«,;Hse-92N14013PCo. The presence of 
cobalt is interesting and will receive increasing atten- 


tion as more biological experimentation is carried out. 

Also interesting is the fact that degradation of vitamin 

Bi» with acid (acid hydrolysis) has given a new basic 
(Continued on Page 160) 
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The Venomous Cone Shells 


e By R. Tucker Abbott. M.S... (The George Washington University) 


DIVISION OF MOLLUSKS, U. 8S. NATIONAL 


Some of our readers may not know that there 
are seashells that have a sting as deadly as the 
rattlesnake, that they use for subduing their 
prey. Persons who are stung by any of the five 
known venomous species may die within a few 
hours. 

Read about such shells in this interesting ar- 
ticle. Don’t be alarmed! The shells are found 
only in the Western Pacific. 


Among the more beautiful seashells which are avidly 
sought after by private collectors, the cone shells rank 
high in attractiveness and rarity. Yet, in no other 
group of marine mollusks are there such potential 
hazards as those involved in collecting some cone shells 
whose sting is equally as powerful as the bite of a 
rattlesnake. Two new cases in the Western Pacific, 
one in the Philippines, the other in Okinawa, serve as 
warning to those who may contemplate reef-colleccing 
in tropical waters. 

Fortunately, of the several hundred species of living 
cone shells, only five have been known to produce a 
venomous sting, and each of the several dozen recorded 
cases have occurred in the Western Pacific. The num- 
ber of cone shell stings is few because of the shy nature 
of the animal. Invariably a snail will withdraw into 
its shell when disturbed, and unless the cone she!] is 
held quietly in the palm of the hand for some minutes, 
there is little likelihood of the collector being stung. 

The apparatus for the injection of venom into the 
skin of the victim is contained in the head of the 
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animal. Bite, rather than sting, is perhaps more de- 
scriptive of the operation. The long, fleshy proboscis 
or snout is extended from the head and jabbed against 
the skin. Within this tube are a number of hard, hollow 
stingers, slender and long as needles. These are ac- 
tually modified teeth or radulae, commonly used in other 
snails to rasp at their food. Under a high-powered 
lens the teeth of the cone shell resemble miniature 
harpoons. As the teeth are thrust into the skin, a 
highly toxic venom flows from a large poison gland 
located farther back in the head, out through the mouth, 
and into the wound through the hollow tube of the 
tooth. 

There have been a number of graphic accounts of 
the symptoms involved in cone-shell stings, two of 
which are quoted below. Dr. H. Flecker, in The Medical 
Journal of Australia, vol. I, 1936, reports that— 


“C. H. G. (Charles H. Garbutt), a male, aged 
27 years, whilst on a pleasure cruise landed at 
Haymen Island on June 27, 1935, and picked up a 
live cone shell (since identified by Mr. H. A. Long- 
man, of the Queensland Museum, as Conus geo- 
graphus). According to an eye-witness, it was 
gripped in the palm of one hand, with the open 
side downwards in contact with the skin, whilst 
with the other he proceeded to scrape with a 
knife, the epidermis, that is, a thin cuticle cover- 
ing the hard part of the shell. It was during 
this operation that he was stung in the palm of 
the hand. Just a small puncture mark was 
visible. Dr. Clouston did not see the patient 
until just before death, but following details 
were obtained by him from the patient’s mother, 
who was present with him. Local symptoms of 
slight numbness started almost at once. There 
was no pain at any time. Ten minutes after- 
wards there was a feeling of stiffness about the 
lips. At 20 minutes the sight became blurred, 
with diplopia; at 30 minutes the legs were par- 

alyzed; and at 60 
minutes uncon- 
sciousness ap- 


peared and deep- 
ened into coma. 

“No effect was 
noted upon the 
skin, lymphatic, 
alimentary or 
genito-urinary 
systems. Just be- 
fore death, the 
pulse became 
weak and rapid, 
with slow, shal- 
low respiration. 
Death took place 
5 hours after the 
patient was 
stung. 

“A post mor- 


THe Giory oF THE Seas Ce onus gloria-maris)—One of the world’s 
specimens are known to exist, and per t examples like this o ire 

on the list of venomous cones, but in all likelihood it is capable 
f the American Museum of Natural History.) 


tem examination 
showed that all 
the organs, 
heart, lungs, et 
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cetera, were quite healthy. Mr. J. B. Henderson, 

Government analyst, reports that no poison was 

found in the stomach contents. The victim was 

prior to the injury in perfect physical condition 
and in training for football.” 

In the other species of cone shells, the reports show 
that considerable pain accompanies the sting. Andrew 
Garrett, a famous shell collector of the latter half of 
the nineteenth century, reported that he was stung by 
a Conus tulipa “causing sharp pain not unlike the 
sting of a wasp.” Another case was recorded in Japan 
by H. Yasiro (Venus, vol. 9, pp. 165-166, 1939). The 
translation of this paper appears anonymously in the 
proceedings of the Malacological Society of London, 
1940, vol. 24, p. 32: 

“On 29 June 1935 a man 32 years old left home 
about 10 a. m. for bathing and shell-collecting. 
Soon after he was infected by the bite of a 
Conus geographicus. He immediately felt great 
pain and scarcely managed to walk home. A doc- 
tor attended promptly; the patient’s temperature 
arose to about 36° C. (=113° F.), breathing 
became difficult and his finger-tips went purple. 
He was soon unconscious and died about 3 to 4 
hours after infection.” 

Other cases, 
not all fatal, 
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shells use their sting as a means of defense against 
such enemies as the octopus. Recently in Queensland, 
Australia, the effectiveness of the cone shell’s defense 
was demonstrated during the course of a shell-collecting 
trip on the reef. An 18-inch octopus had been captured 
and put alive in an enamel pail of sea water. Later, 
a venomous cone shell was found and dropped in with 
the octopus. In a few minutes the latter began to 
attack the cone shell with its customary procedure by 
placing one of its tentacles across the mouth of the 
shell. Under normal circumstances it takes an octopus 
a few minutes to dig and suck a snail animal from 
its shell, but in this case it suddenly withdrew its hold, 
waving its tentacles about in violent agitation. Im- 
mediately after the retreat of the octopus, the tiny, 
needle-like radula of the cone shell could be seen 
slowly withdrawing into the snail’s proboscis. A few 
minutes later the octopus shed one of its tentacles. 
Although the creature was soon transferred to a well- 
aerated tank of fresh sea water, it was found dead the 
following morning. The venomous cone shell, on the 
other hand, remained healthy and active for many 
more days. 

The species of 
cone shells re- 


have been re- 
corded from New 
Guinea, New 
Hebrides, New 
Caledonia, 
Tonga, Samoa, 
Fiji, the Caro- 
lines, and the So- 
ciety Islands. An 
excellent and 
much fuller ac- 
count of the vari- 
ous cases appear- 
ed in a recent 
article by W. J. 
Clench, curator 
of the department 
of mollusks at 
Harvard College 
(“Occasional Pa- 
pers on Mol- 
lusks,” Harvard 
University, vol. I, 
No. 7, pp. 49-80). 

The cone shells 
apparently use 
their venomous 
armature pri- 
marily for the 
purpose of sub- 
duing their prey. 
Fish, crab, and 
mollusk remains 
have been found 


ported in the lit- 
erature as having 
been responsible 
for deadly stings 
are the tulip cone 
(Conus tulipa), 
the textile cone 
(Conus textile), 
the geography 
cone (Conus geo- 
graphus), the 
marble cone 
(Conus marmo- 
reus), and the 
courtly cone 
(Conus aulicus). 
Oddly enough, 
the nature of the 
coneshell poison 
has never been 
investigated by a 
chemist. The 
marlinspike shells 
of the genus 
Terebra, a cousin 
of the cone shells, 
are also armed 
with harpoonlike 
teeth and a small 
poison gland, but 
to date no records 
of their inflicting 
a sting in man 
have appeared in 


in the crop and 
stomach. Second- 
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A Youth in Physies Organization 


By Sister Mary Sylvester. B.V.M.. (S/. Louis University) 
Sister Mary Therese, B.V.M.. Ph.D... (Georgetown University) 
DEPARTMENT OF PHYSICS, MUNDELEIN COLLEGE, CHICAGO ILLINOIS 


This account of an experience designed to in- 
crease the interest of high school students in the 
study of physics will be of interest to teachers 
of all sciences in both colleges and secondary 
schools. 

The encouraging results of Mundelein’s pio- 
neering should stimulate other colleges to under- 
take similar projects in one or more of the sci- 


During the past two years the Physics Department 
of Mundelein College, Chicago, has organized and spon- 
sored a high school physics council. The purpose of 
the council is twofold: (1) to stimulate interest in 
physics in secondary schools, and (2) to promote better 
relations between the college and its contributory high 
schools. The members of this organization, known as 
the YPO (Youth in Physics Organization) are students 
of physics in the Catholic high schools for girls in the 
Chicago area. A few details of our work in this respect 
may be of interest. 

In October 1948, a circular letter was sent to all 
teachers of physics in Catholic girls’ high schools in the 
Chicago area asking for their opinion on the following 
proposal: 

“We propose the organization of a student 
council made up of two physics students from 
each Catholic high school in Chicago and vi- 
cinity. Its first meeting would be scheduled for 
a Saturday afternoon probably in early Novem- 
ber, the program for which would be planned by 
Mundelein College physics students and would 
probably include a review of the many fields 
open to women who have studied physics. After 
the first meeting, the council (high school stu- 
dents) would assist with plans for the next 
meeting. The name of the organization, the fre- 
quency and time of meetings as well as subjects 
and nature of programs they wish to present 
would be left to the high school representatives. 
“Mundelein College offers its facilities for these 
meetings. We hope that several times a year a 
program of merit will develop to which all high 
school physics students may be invited. We do 
not contemplate placing an additional burden 
upon the high school physics teacher but we hope 
that she will encourage the representatives of 
her school to be active in the council and to 
report on and discuss the programs of council 
meetings with the physics class. In this way the 
council members are given the feeling of belong- 
ing to a group of prospective scientists from 
many schools and should transmit their enthusi- 
asm for the subject to their classmates.” 

The response from the high school teachers was 
most enthusiastic and we set our organizational meet- 
ing for a Saturday afternoon in November. After the 
essential business of the meeting had been thoroughly 
discussed and disposed of, an educational program was 


ences. 


presented. To afford the students an opportunity to 
become acquainted and to share interests, a social hour 
was held and refreshments were served in the physics 
laboratories. 

During the first year seventeen high schools, includ- 
ing two from Milwaukee, Wisconsin, and one from 
LaGrange, Illinois, were represented. The pattern of 
the first meeting, business, educational and social, was 
adopted for the year. 

According to plans made by the students, meetings 
are held every six weeks, and dues are paid by the 
institution represented. The officers are four: presi- 
dent, vice-president, secretary, and treasurer. At each 
meeting four schools are determined by a draw. The 
students of these schools plan and conduct the program 
and social activities for the next meeting. 

Some of the programs offered during 1948-49 dealt 
with the gyroscope, Foucault pendulum, electricity in 
the home. At the big meeting open to all high school 
students of physics and their teachers a skit “Women in 
Physics” was presented by council members and a 
demonstration on polarized light was conducted by Mr. 
Campbell of the Central Scientific Company. 

Much the same type of meeting was presented during 
1949-50 with the addition of field trips to points of 
special interest. In January the YPO visited the Rosen- 
wald Museum of Science and Industry, and in June 
the Municipal Airport. 

On a Saturday in April the YPO held a general ses- 
sion, the theme chosen being “Personalities in Physics.” 
At this program each school presented in the form of a 
report or a skit using demonstrations, a_ personality 
previously chosen by the representatives. Two awards 
were offered. The judges were faculty members and 
student majors of the physics department of Mundelein 
College. As guest speaker Sister Aquinas, O.S.F., of 
Green Bay, Wisconsin, formerly a high school physics 
teacher, chose as her subject “Interesting Applications 
of Physics in Everyday Living.” 

This year participation in the YPO has been ex- 
tended to all students of physics with the right of 
suffrage reserved to the representatives. 

Among the outcomes of the organization we note: 

1) the increased interest in and enthusiasm for 
physics as reported to us by the high school 
teachers; 

2) the establishment of friendly relations between 
teachers of physics in the secondary schools and 
those of the college; 

3) increased enrollment in first year college physics 
—a number of students who had been in the YPO 
having registered in the Physics Department; 

4) higher rating of the department on the part of our 
own college students. @ 
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Oil From the Earth 


By Leonard Davis. B.A.. n ion Colle ge) 


SHELL OIL COMPANY, NEW YORK, NEW YORK 


Although he probably never realized it, the 
retired railroad conductor who drilled for oil sue- 
cessfully in Pe nusylvania in 1859 “le ngthened 
the days and widened the horizon of all man- 


ki 


Needless to say the modern rotary me thod 
that drills a well four miles deep is quite different 
from the cable tool me thod MSE d by Colone / Drake 


for his 69 toot we i. 


He re isan intere sting story about bits, drilling 
stems, de rricks, and the kind of mud that may 


cost up to £100,000 a well. 


In 1859, a retired railroad conductor drilled a well 
in the hills of western Pennsylvania and revolutionized 
the world. The conductor was Colonel Drake. The well 
he drilled, only 69 feet deep, was the first oil well in 
the United States. From that well came crude oil, the 
foundation of the petroleum industry, and the raw 
material for products that heat homes, drive cars, 
ships, and tractors, 
fly planes and lubri- 


cate the wheels of in- 

dustry. S 
And following on nd fe = 

the heels of Drake's 

shallow well, drilled 

with the most primi- 

tive equipment, came a 

new wells and im- 

proved drilling tech- 

niques in such volume . 

as to amaze even the ! MS 

most persistent opti- 

mists. Since 1859, the 33 

petroleum industry ¢* 

has drilled more than ‘KT 

a million wells. Oil, 

which was first found 

in the northwestern ti) 

corner of Pennsyl- ike 4 

vania, is now pro- 

duced in 26 states—in = 

mountains, on plains, } 

and even in waters off 7‘ 


= 

~ > 
our coasts. So great Ca = 
has been the improve- a? > 
ment in drilling tech- 
niques that one well 
was recently driven 
down to a depth of 
miles before 


four 


being abandoned as a “dry hole”’—nonproducing. Shell 
Oil Company is now producing oil from a well 14,350 
feet deep at Week’s Island in the bayou country of 
southern Louisiana. 

And the deeper the well, the greater the cost. An 
average well, only a few thousand feet deep, will cost 
about $40,000. Really deep ones, especially those 
drilled offshore, may easily cost a million dollars before 
they produce a drop. Among the “wildcats”—wells 
drilled in untried territory—only about two out of ten 
actually produce oil. The risk is great, but the con- 
stantly increasing need for petroleum products forces 
the industry to go on drilling, and at the same time to 
find ways of drilling faster and more efficiently than 
ever before. 

Things have improved much since Drake drilled his 
well. Although his crude equipment penetrated the 
earth’s crust at a rate of only three feet a day, modern 
equipment often drills hundreds of feet a day. Even 
so, weeks and sometimes months may be needed to drill 
some exceptionally deep wells. " 

Drake’s rig, employing the cable tool method of drill- 
ing. was derived from the “springpole” system, origi- 

nated by the Chinese 
some 2,000 years ago 


ean te ome of a limber pole, or 

sapling, anchored at 


one end and passed 

‘a over a crotched sup- 
. port. Men pulled at 

ul a rope attached to the 
free end, causing the 
pole to spring up and 
down and drive the 
drilling tools against 
the bottom of the hole. 
In effect, cable tool 
drilling pounds a hole 
into the earth. If you 
tied a rope to the end 
of a crow bar, climbed 
a step ladder, then 
raised and dropped 
the crow bar, always 
in the same spot, you 
would be drilling a 
hole by the cable tool 
method. In actual oil 
field practice, how- 
ever, the cable tool is 
much heavier than a 
crow bar, and it is 
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moved by means of a long line running from the tool 
through a pulley at the top of a tall tower, or derrick, 
and, then down to a mechanism that induces an up- 
and-down motion to the drilling tools. The derrick is 
built directly over the well, and the drilling engine 
stands at one side. 

The cable tool method of drilling was the only one 
used before the development of the rotary system just 
before the turn of the century. And the cable tool 
method is still used in some shallow wells where there 
are hard formations that can be penetrated at less cost 
with cable tools than with rotary drilling equipment. 
Incidentally, both methods were first developed for 
drilling water wells and were later adopted and greatly 
improved by oil well drillers. 


By far the most widely used method today is the 
rotary. As in the cable tool method, there is a tall 
derrick directly above the well. But there the re- 
semblance ends. Instead of pounding a hole into the 
earth, the rotary tool cuts into the earth as an auger 
cuts into a board. The rotary method, requiring almost 
three times the manpower needed to operate a cable 
tool rig, is used in nearly all wells drilled, and always 
where it is necessary to penetrate loose and unconsoli- 
dated formations to great depths. 


The basic elements in a rotary rig are the drilling 
bit, drill stem, derrick, draw works, and drilling mud. 


The drilling bit, the part ofthe rig that actually cuts 
into the earth, consists of a circular arrangement of 
gear-like teeth mounted on a heavy, threaded casting. 
Built in several shapes and sizes, drilling bits range in 
diameter from about four to twenty-six inches. Modern 
rotary drilling bits are of two main types: the rock bit, 
having steel teeth set on revolving cones or rollers; and 
the drag bit, which has fixed cutting edges and is used 
for drilling softer formations. 


Other bits have been developed for special uses; one 
of the most important of these is the hollow coring 
bit which retrieves a sample of the earth’s formation. 
This sample can be studied by engineers and geologists 
who determine the possible existence of oil or gas reser- 
voirs in the well being drilled. 


When drilling is under way, the bit is screwed to 
the end of the drill stem, which is nothing more than 
steel pipe, with 30- or 40-foot-long sections screwed 
together to make the stem as long as necessary. The 
most commonly used drill pipe is from four to six 
inches in diameter. 


The derrick, a structural steel tower, usually about 
120 feet high, is used to handle the drill pipe. Among 
the most prominent items inside the derrick are a heavy 
block-and-tackle arrangement and the rotary table, 
which is the mechanism that turns the drill pipe. As 
the well grows deeper, the drilling crew uses the block 
and tackle to lift additional lengths of pipe from the 
pipe storage rack, located within the derrick, and 
lower them into place for coupling to the stem. To 
raise the stem from the hole, the crew uses the block- 
and-tackle system to lift the entire length of drill pipe. 
Sections are uncoupled, usually two or three lengths at 
a time, and stacked within the derrick until the stem is 
lowered into the hole again. On a 10,000-foot well a 
good rotary crew can handle a 90-foot “stand” (three 
30-foot sections of drill pipe) going into the hole in 
about 45 seconds: coming out of the hole, in about 60 
seconds. Oil men call the complete “up and down” move- 
ment of the drill stem a “round trip.” 

Providing the power needed to operate the drilling 
rig is a heavy machine called the draw works, operated 
by either steam boilers or internal combustion engines. 
Most rigs in use today are run by diesel, butane or 
gas engines, because of the greater economy these fuels 
permit in remote locations. A heavy steam rig may 
consume an average of 200 barrels of fuel oil daily, 
but a heavy diesel rig may average only 20 barrels a 
day. The Drake well, incidentally, was drilled with 
steam supplied by a boiler of the one-flue stationary 
type, which powered a six-horsepower engine of the 
kind used on river steamboats in the fifties. Wood was 
used for fuel. 

The draw works is connected to a large steel plate, 
called a rotary table, set in the center of the derrick 
floor. The drill stem, projecting up through the floor, 
passes through the center of this rotary table, which 
holds it with a vise-like grip. By turning the table, 
the draw works also turns the drill stem and, with it, 
the drilling bit. 
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The mud used in drilling oil wells is scientifically 


prepared, and it costs anywhere from $800 to more 
than $100,000 for the amount required to drill a single 
well. Pumped down through the hollow interior of the 
drill pipe and out through the bit at the bottom, the 
mud returns to the surface outside the drill stem. The 
mud cools the bit and helps to control subsurface pres- 
sure, which is often tremendous. In rising to the 
surface, the mud carries the cuttings from the sub- 
surface formations penetrated by the bit. This circu- 
lation of chemically treated mud, together with the 
rotation of the drill pipe, also tends to plaster the 
walls of the hole, thus helping to support the sides of 
the well. 

During both cable tool and rotary drilling operations, 
the hole is lined with steel pipe known as casing. Sec- 
tions of pipe, screwed together, prevent the sides from 
caving and exclude water from the well bore. Casing 
also prevents waste of oil or gas, either into the atmos- 
phere or into porous strata overlying the oil-bearing 
formations. Casing is usually held in place by cement, 
forced down through the drill pipe and up between 
the casing and the earth’s strata. The use of casing 
was Drake’s idea, but the methods of handling it have 
been greatly improved since he first used it. 

Pioneer that he was, Drake had to be a jack-of-all- 
trades in the oil business. He handled virtually every 
phase of drilling operations—from helping choose the 
site, to building the rig, drilling the well and producing 
oil. Today, the geologist, paleontologist, geophysicist 
and engineer—to name a few—are needed to locate oil 
prospects, develop new fields and produce oil. 

Actually, the job of deciding where to drill—far too 
complex to explain in so short an article—requires as 
many skills and as much care as the drilling itself. 
But once the site is chosen and the rig is set up, drill- 
ing can begin. 


Rotary drilling crews, a rare example of teamwork, 
usually work in three shifts around-the-clock. There 
are usually five to eight men per crew, and they do 
their jobs with split-second timing. The head man of 
each crew is the driller. He must be able to tell what 
is happening thousands of feet beneath the surface by 
observing the sound and speed of clanking machinery. 
And he must be able to check his knowledge with an 
imposing array of gauges and sensitive instruments 
on the drilling machinery near the floor of the derrick. 


The first step in drilling a well is called “spudding 
in.” A bit about 20 inches in diameter, screwed to the 
bottom of the rotary table, bores beneath the earth’s 
surface for a distance of from 50-100 feet. Then the 
large bit is removed and a conductor pipe of 16-inch 
casing is set and cemented in place. From the 20-inch 
diameter section at the top, the hole is gradually re- 
duced in size to about five inches at the bottom. 


With “spudding in” and surface casing completed, 
drilling is really under way. Though drilling bits are 
made of the toughest steel, they wear out and must be 
replaced. This means that the drill “string’”—drill 
stem and bit—must be pulled out of the hole, unscrewed, 
and each “stand” stood upright in the derrick, before 
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a new bit can be attached. After the last joint has been 
removed and the bit changed, the entire column of drill 
pipe must be screwed together again as it goes back 
into the hole. 


Aside from the tremendous size of the job, drilling 
is attended by many peculiar difficulties, one of which 
may be the accidental breaking or sticking of the drill 
pipe, or the bit, deep beneath the surface. To recover 
the broken or stuck piece, drillers use “fishing tools,” 
designed to reach down into the hole, snare the broken 
piece of equipment and pull it out. Usually, these 
“fishing” operations are extremely costly; in some in- 
stances, the hole cannot be cleared out and must be 
sidetracked or abandoned completely. 


If the “fish” cannot be recovered, engineers may de- 
cide to go around it. Just above the “fish” they place 
a “whipstock,” a beveled piece of steel shaped to deflect 
the bit at the precise angle desired. Then, with a 
new bit on the drill stem, they resume drilling—and 
accomplish the seemingly impossible feat of drilling a 
curved hole! Another directional drilling method is 
use of the knuckle joint, a hinged drilling tool that can 
be deflected at angles as great as 62 degrees from the 
vertical. 

Occasionally, the driller wishes to produce from an 
oil-bearing stratum he has already drilled through and 

(Continued on Page 159) 
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College Programs and Services for Training 


High School Science Teachers 
e By Philip G. Johnson, (Cornel! University) 


SPECIALIST FOR SCIENCE, U. S. OFFICE OF EDUCATION, WASHINGTON, D. C. 


Teaching science is a serious business. In- 
structors must be well prepared scientifically 
and pedagogically. There are many opportuni- 
ties for self improvement open to the teacher who 
seeks them. 


This article by an outstanding expert in science 
education discusses the several pre-service and 
in-service programs that are often available to 
those who care to take advantage of them. 


Dr. Johnson's statements concerning the pres- 
ent status of science teaching reflect broad 
knowledge and refreshing good sense. 


While the emphasis in this discussion will be on col- 
lege level programs and services, we cannot fix such a 
simple limit to the beginning of science teacher train- 
ing. As science teachers, we may be beginning the 
training of a future science teacher when pupils in 
junior or senior high school serve as science class offi- 
cers, When they conduct reviews, when they assist with 
demonstrations, when we guide and encourage them in 
classroom and club projects, and when they serve as 
our classroom, laboratory, stockroom, and field trip 
helpers. Certainly our everyday enthusiasm for teach- 
ing and for science does much to condition pupils for or 
against science teaching as a career. When we con- 
sider the level of scientific literacy and the general 
gullability of many of our fellow citizens, we may be 
motivated to do more to interest young people in science 
teaching in order that an increased number of schools 
and communities may have devoted, competent, and 
effective leaders in science. 


Undergraduate College Level Programs: 


The undergraduate college and university courses and 
other activities continue the training for science teach- 
ing which has been begun at earlier levels and chal- 
lenges additional young men and women to prepare for 
careers as science teachers. These undergraduate oppor- 
tunities also cause many students to forsake the idea 
of science teaching for other careers. 


The nature and content of the basic science courses 
help to mold potential science teachers. If the teachers 
of these science courses have a vital interest in pre- 
college science teaching, they will include many demon- 
strations and laboratory experiments and use numerous 
illustrations which are directly applicable or easily 
modifiable for high school and elementary school use. 
Some science faculty members in a number of teachers’ 
colleges have resisted the temptation to have their 


institutions become liberal arts colleges and have con- 
tinued to stress the study of science for purposes of 
teaching science while going well beyond the high school 
courses in the content included and the methods of 
teaching employed. Some college teachers who are 
responsible for teacher training have continued to teach 
junior and senior high school pupils both in formal 
classes and in informal activities and have thereby 
given much more than lip service to the importance of 
maintaining a desirable perspective to their teacher 
training and general education activities. 

Casual remarks of college science teachers undoubt- 
edly influence young men and women in their evalua- 
tion of high school science teaching as a career. College 
teachers who remark that their students should speedily 
forget what they learned in high school because it was 
weak or inaccurate are thoughtlessly undermining the 
development of needed improvements in _ pre-college 
science teaching. College science teachers who direct 
students to seek training for high school science teach- 
ing only when the students do not give promise of being 
useful or successful in graduate research are under- 
mining the very programs which can encourage better 
students to follow scientific careers. They will un- 
doubtedly reap some of the results of such remarks and 
practices. It is high time that all college science teach- 
ers seek ways to improve pre-college science teaching, 
and one very promising practice is to help and en- 
courage some capable college science students who like 
to work with people, to see in teaching a worthy place 
to apply their talents and training. 

You can imagine how startled I was a few years 
ago when a pre-medical major who had been accepted 
in one of our outstanding medical schools applied for 
high school student teaching in science. I inquired 
why he wanted this training. He replied that his suc- 
cess as a physician would depend in large part upon his 
ability to teach his patients and co-workers what he 
wanted done. Many college science teachers and leaders 
in scientific and educational work have spent some 
time as high school science teachers. Science teaching 
in high schools as a career has improved in many ways 
and offers rewards which can make it a satisfying life 
work. It also serves as a good period of training for 
other careers. We do not need to be ashamed of recom- 
mending that high school and college science students 
should give thoughtful consideration to science teaching 
as an interim or life career. 


Some colleges are using a commendable degree of 
realism in establishing laboratories with facilities, 
equipment, and supplies which are characteristic of 
what should be available in high schools. In these lab- 
oratories the students looking toward teaching can set 
up, try out, and use experiments. They can improvise 
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and create innovating experiments. They can observe 
the use of science materials and they can discuss dem- 
onstration and laboratory techniques with each other 
under the leadership of a keen and sympathetic master 
science teacher. They can often use the equipment in 
their practice teaching and receive the helpful criti- 
cism of teachers and observers. Facilities for practice 
with equipment, together with discussions of methods, 
reports of pupil reactions, and opportunities to observe 
other science teachers can be very helpful in develop- 
ing an effective science teacher. When this is followed 
with full days and weeks of assisting, observing, and 
teaching in high schools under the critical yet sym- 
pathetic guidance of a master teacher, the college pro- 
gram reaches an acme of realism in the pre-service 
training of science teachers. 


In-Service Programs for the Improvement of 
Science Teaching: 

There is no pre-service program which can prepare 
science teachers for all of their many and varied re- 
sponsibilities. Many responsibilities have to be actua!ly 
faced and struggled through before study and counsel 
come to have real meaning. Then, too, many persons 
who have not had well planned and carefully adminis- 
tered pre-service training in science are nevertheless 
called upon to teach high school science classes. In 
order to keep abreast of new developments in science 
content and methods, and in order to help poorly trained 
and meagerly experienced teachers to improve their 
science teaching, there is a great need for in-service 
training programs for science teachers. 

Much of the in-service training and education can 
be done during the summer period when high school 
pupils are not expected to attend school. Some of this 
can be and now is made a part of the summer service 
which teachers are expected to include as a part of the 
public and private school work. There are school sys- 
tems that expect teachers to devote certain time during 
the summer to curriculum work, to workshops where 
innovating methods and techniques are considered, and 
to other professional projects. Many school systems 
require evidence of professional study within certain 
periods for salary increments. Then, too, many science 
teachers, out of a feeling of need for help, seek oppor- 
tunities for guidance on their teaching responsibilities 
in order to make their work more productive and satis- 
fying than their previous study and experience have 
made possible. Some of these teachers hope that im- 
proved teaching and expanded knowledge of science 
will help them to advance either in their own system 
or by providing opportunities to teach elsewhere. 

How have colleges adapted their programs for in- 
service preparation of science teachers? Some college 
science teachers encourage and welcome competent high 
school science teachers to serve as assistants in elemen- 
tary college science and science education courses 
offered during the summer. Some colleges offer college 
science courses that have been planned especially to 
meet the needs of elementary and/or high school science 
teachers. There are colleges which, with the help of 
scientists in industry, are offering special six-week 
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programs for selected high school science teachers. 
Some of these programs provide the facilities and 
staff, together with travel and maintenance expenses 
for the science teachers who are selected from among 
the applications received. Some other colleges plan and 
subsidize special two-, three-, or four-week institutes 
and workshops where special courses, library and lab- 
oratory facilities, and competent consultants in science 
and science education are available for aiding science 
teachers with their problems and responsibilities. Some 
colleges have biological field stations and study tours 
where high school teachers can improve their back- 
ground for science teaching. Many colleges include 
among their summer offerings courses on the teaching 
of science under the direction of persons either asso- 
ciated with the education department or a science de- 
partment or with both as a cooperative undertaking. 
Added to these special types of programs are oppor- 
tunities for graduate seminars as well as general cur- 
riculum workshops, practicums, and institutes where 
science teachers can work with teachers in other subject 
areas and attack the problems of integration and cor- 
relation of the various disciplines. There are also 
numerous possibilities for studies and research under 
special direction. 
Extension Services of Co'lleges for Science Teachers: 
Many science teachers find it difficult to leave their 
homes to attend some type of summer program else- 
where. Many teachers who could avail themselves of 
these opportunities are unwilling to make the sacrifices 
involved. Colleges and universities provide various 
types of extension service for these and other science 
teachers. These services may range from providing a 
speaker for one of the pre-school professional meetings 
to offering weekly extension courses in the local com- 
munity. Some school systems now schedule as much as 
two weeks for professional meetings, curriculum plan- 
ning, and work sessions prior to the opening of school 
in the fall. Faculty members from nearby colleges and 
universities often assist in these sessions. After schools 
have opened, there are teacher institutes and associa- 
tion meetings where again faculty members of colleges 
and universities often render service. In some of these 
meetings there are special sessions for science teachers. 
During the school year faculty members from the col- 
lege may be invited to the local community for evening 
or Saturday sessions, and some of these may be for 
science teachers. Some colleges and universities sponsor 
special meetings and conferences to which science 
teachers and others are invited. One state university 
has a faculty member who, working with the extension 
service, arranges bulletins, reference lists, traveling 
exhibits, and secures pamphlets and other materials 
which are sent to the science teachers of the state. This 
person also visits schools, consults with beginning and 
experienced science teachers, and with school adminis- 
trators, and arranges materials and meetings to im- 
prove the science teachers in service. Some colleges 
sponsor science lessons by radio, and one large city 
has made available a series of science television lessons 
which college level teachers assisted in planning. 
(Continued on Page 154) 
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Teaching Conservation in the Small 


Liberal Arts College 


e By Lydia Bourne Walsh 


PROFESSOR OF BOTANY, CHAIRMAN, COMMITIEE ON CONSERVATION, ELMIRA COLLEGE, ELMIRA, NEW YORK 


This is a stimulating account of a pioneering 
town-gown plan adopted by Elmira College to 
make the need for conservation of our natural 
resources more clearly apparent to the citizens 
of Elmira and to the students of the College. 


Its success was assured when several divisions 
of the College became enthusiastically interested 
into 


and found ways of introducing the theme 


their teaching. 
Read here how biology, art, dance, speech and 
creative writing departments can cooperate to 


teach conservation. 


In the belief that conservation of natural resources 
is one of the major problems of our times, Dr. Lewis 
Eldred, President of Elmira College, Elmira, New 
York, appointed a committee of two members of the 
faculty and one member of the community to study 
ways and means of making the student body and the 
citizens of the city of Elmira more keenly 
conscious of this problem. 


and use wisely the water supply of the nation. “Clean 
Waters” was made by the General Electric Corporation 
in cooperation with the New York State Conservation 
Department. The film shows the evils of water pollution 
and what must be done to check pollution. The docu- 
mentary film, “The Plow that Broke the Plains’ and 
an original dance drama of the same name presented 
by members of Orchesis, the modern dance club of 
Elmira College, formed the program for the third meet- 
ing. These three public meetings were points of em- 
phasis in the program. The real awakening to the 
need for conservation of natural resources and methods 
of accomplishing conservation came through the smaller 
campus activities under the direction of members of 
the college faculty in their regular classroom _in- 
struction. 

Art, dance, speech, creative writing and biology are 
classroom subjects through which the students were 
alerted to the problem of conservation. Biology courses 
are a normal channel for interesting and informing 
students on our natural resources. How can the same 
ends be accomplished through courses in art, dance, 


: THE PLOW THAT BROKE THE PLAINS’ 
The program planned by this committee prod iced by Orchesis, modern dance group, of Elmira College, Elmira, New York 
art IV—Bives—Cynicism caused by the wheat speculator’s desire for profit at the 


campus activities. The program required for 
its success the cooperation of the administra- 
tion, faculty, students, dietitian and main- 
tenance staff. The plans, formulated during 
the first semester, 1949-50, were carried out 
during the semester. Posters on 
conservation were placed in all the campus 
buildings. Pamphlets and copies of the Con- 
servation Pledge were distributed at a stu- 
dent assembly during the opening week of 
the program. 

Dr. E. Laurence Palmer, Professor of 
Nature and Science Education, New York 
State College of Agriculture, Cornell Uni- 
versity, addressed the first of three public 
meetings on the subject, “Conservation in 
New Zealand and in New York.” The lec- 
ture was illustrated with kodachromes and 
sound motion pictures. The subject of the 
second meeting was “Water.” Two sound 
motion picture films entitled “Water for a 
Nation” and “Clean Waters” were shown. 
“Water for a Nation” was obtained from 
the United States Department of Agricul- 
ture. The film shows how the farmer de- 


second 


pends upon water to produce a satisfying 
return in crops and in livestock and how 
to guard 


everyone depends upon the farmer 


3 


Ont oF THE prize-winning posters designed bv a= student in’ Elmira’s 


tive serv at tura resources 


speech, and in creative writing? Two weeks of the term 
in a course in commercial design are regularly used for 
making posters. Last year during this period the stu- 
dents made posters on the subject of conservation, 
which if they wished, they entered in a contest for 
poster work. The posters, after being judged, were 
exhibited in the College library. A similar plan was 
followed in a course in sculpturing. Students designed, 
sculptured and fired plaques that stress conservation 
as their theme. The winning plaques were exhibited 
with the posters. The students in the course in sculp- 
turing were especially enthusiastic over modeling 
plaques for a contest. There was some incentive for 
them. Usually they work a piece of clay with the 
knowledge that when they have finished, their work 
will be broken down and the same clay used for some- 
thing else. 

Probably the most unique medium used by the stu- 
dents for the interpretation of the subject of con- 
servation was that of the modern dance. Members of 
Orchesis originated the choreography and presented 
the dance drama, “The Plow that Broke the Plains” 
under the direction of the instructor in the dance. The 
music is by Virgil Thompson and the recitative by 
Pare Lorentz. Records were used for the music, and 
students in speech gave the readings. The dancers 
wore long-sleeved, princess-styled dresses of two tones 
of tan or of two tones of green. The dancers were 
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barefoot. The only property on the stage was an 
artistic figure which suggests a hand plow. 

Like the famous documentary film, “The Plow that 
Broke the Plains” that was produced by the United 
States Resettlement Administration in 1936, the stu- 
dent dance drama of the same name tells the tragic 
happenings to the land that resulted in the “Dust Bowl.” 
Neither the instructor in the Dance nor the members 
of Orchesis had seen the film until the students had 
originated their choreography and presented their 
dance exposition. The dance has been presented with- 
out the film, but at the third of the three public meet- 
ings of the conservation program it was presented in a 
combined program of first the film and second the 
dance. The same music and recitative parts accompany 
both the motion picture and the dance movements. 
Each production tells the same story, one through the 
medium of motion picture, the other through the 
medium of modern dance. 


“Resolved that the granting of power to the North- 
western New York Water Supply Commission by the 
Legislature is to be condemned” was the subject of a 
debate prepared by students in speech under the direc- 
tion of the professor of speech. Other students in 
speech broadcast a panel discussion on the subject, 
“Conservation of natural resources is more important 
to humans for aesthetic reasons than economic.” This 
discussion drew upon subject matter from courses in 
aesthetics and in economics and brought together in 
one fifteen minute broadcast some of the interests of 
three different departments. 


Contests were announced for the best essay and best 
short story based upon any phase of conservation of 
natural resources. Students in courses in creative 
writing entered essays and short stories with the titles 
of “Poison,” “I saw as in a Dream—,” “Whiffenpoofs” 
and “King of the Forest.” Imaginations were un- 
restrained and yet anchored to the prevailing theme 
of conservation. The College library arranged special 
shelves in the main reading room for the use of stu- 
dents who needed reference material for their speeches 
or writings on conservation. Books, pamphlets and 
clippings were easily available on open shelves and in 


file cases. 


(Continued on Page 157) 


PLAQUES MaDe bv students as part of the all-college program on con- 
servation of natural resources The departments of art, English, speech 
biology and physical education undertook classroom activities on different 


aspects of conservation 
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The Present Status of Caneer Researeh 


By Jesse P. Greenstein, Ph.D... (Brown University) 


CHIEF BIOCHEMIST AND CHIEF, SECTION 


ON BIOCHEMISTRY, NATIONAL CANCER INSTITUTE, NATIONAL 


INSTITUTE OF HEALTH, U. S. PUBLIC HEALTH SERVICE, BETHESDA, MARYLAND 


Since all cancers appear to have a nearly uni- 
form chemical and enzymatic composition it is 
probable that a therapy effective on one kind 
of cancer may be useful in treating all others. 
The matter is being studied from several angles. 


Here is late and authentic information con- 
cerning the possible causes of cancer, the kinds 
of treatment being tried, and the results so far 


obtained. 


Introduction 


The normal existence of the multicellular organism 
is achieved by an intricate and highly developed system 
of physiological controls, so that each part of the 
organism functions in a delicately balanced equilibrium 
with all other parts. Each cell in this organism possesses 
its own capacity for individual growth, but under nor- 
mal circumstances this capacity is subordinated to the 
maintenance and balance of the organism as a whole, 
and of the individual parts. Thus, if any cell or group 
of cells is injured in any way, a repair process ensues 
whereby new cells are made to replace the old. As a 
matter of fact, there is always a synthesis of new cells 
going on somewhere in the organism, as in the basal 
cells of the skin and in the lining of the intestines. 
But this new growth and repair usually stop short at 
the stage of normal replacement by a general physio- 
logical control mechanism which we can as yet only 
dimly apprehend but not fully understand. 


In some organisms however, one or more of these 
new cells does not stop when it has replaced the old, 
but keeps on dividing and multiplying without apparent 
limit. Such new growths of cells have obviously es- 
‘aped the controlling mechanism. They grow con- 
tinuously and without restraint, autonomous and in- 
dependent of the organism which furnishes their nutri- 
tion and is helpless to stop them, impinging upon and 
ruthlessly destroying neighboring healthy cells, and 
frequently detaching from themselves outriding groups 
of cells to set up shop elsewhere in the organism 
(metastases) and grow there also independently and 
at the expense of the host. The host organism may 
therefore be riddled by innumerable growths of such 
independent cells, which once were a part of it, but 
now have broken away in anarchic freedom. Such au- 
tonomous and independent growths of cells are known 
as cancers or malignant tumors. Their study forms 
one of the most challenging problems in contemporary 
science, and one on which large sums of money are 
and have been expended by private citizens and by 
governments of all civilized nations. What is the pres- 
ent status of the fight on this disease, the second 


most deadly, which claims over 200,000 lives every 
year in this country alone? 


The Classic Dilemma 


There are always two approaches to the treatment of 
any disease, the empirical and the rational. The most 
etfective methods of treating cancer at the present 
time are by surgery and by radiation. Such methods 
although undeniably effective in the early stages of 
the disease, are limited to local areas and are fre- 
quently mutilating. Some more specific procedure of a 
more generalized nature such as the administration of 
antibiotics in the case of microbial diseases, is the de- 
sired goal in the treatment of cancer. But how is 
such a specific procedure to be found? Can it be by 
injecting into cancer patients every chemical in the 
Formulary, every hormone isolated, every organic com- 
pound synthesized, every drug listed, that we may by 
lucky chance hit upon the one which will be a cure 
for cancer? Before we smile, let us remember that 
digitalis, quinine, and the antibiotics were once such 
chance discoveries, and the basic reason for their highly 
specific reactions still elude us. But to concentrate 
on such efforts wholly would be a policy of despair. 
There remains the rational approach to the attempt 
to solve the problem of cancer, by the conventional 
procedures of the scientific method which consider this 
phenomenon as due to a chemical derangement of the 
normal mechanism of the cell, explicable in terms of 
chemistry. If this rational approach has as yet re- 
vealed relatively little, and that of no practical con- 
sequence, it should be remembered that cancer research 
as a laboratory science is less than 30 years of age, 
and has been interrupted twice by devastating wars. 

The remainder of this article will deal with the re- 
sults of experimental studies in understanding the 
‘ancer process. No attempt is made here to diminish 
the importance of the empirical approach to the treat- 
ment of cancer, e.g., the uses of the nitrogen mustards 
in alleviating Hodgkin’s disease and certain types of 
leukemia, or of ACTH and of the folic acid antag- 
onists in the temporary improvement of acute leu- 
kemia. These are tantalizing findings, yielding tem- 
porary but never lasting benefits, which shows how 
close we may be to a treatment of the disease, but 
also demonstrates how much more we need knowledge 
of the fundamental properties of the disease. 


The Possible Causes of Cancer 


Cancer is a disease, which, so far as we know, arises 
by some internal mechanism within the organism. It 
is not a contagious disease among human beings, in 
the sense that smallpox, or diphtheria, or the common 
cold may be said to be transmitted from one _ indi- 
vidual to another by a parasitic bacterium or. virus. 
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However, there are external causes of cancer which, 
when acting upon susceptible hosts apparently produce 
the disease, Examples of these follow. 

a) The higher prevalence of cancer of the skin 
among workers in tar and oil factories, a frequency 
which is lower in those factories most intensively con- 
cerned with safety devices, educational campaigns 
stressing cleanliness on the part of the workers, and 
frequent medical examinations. 

b) The higher prevalence of cancer of the skin 
among such workers as farmers and sailors most ex- 
posed to sunlight and of workers in contact with X- 
ray and other forms of high energy radiation, a preva- 
lence still higher among light-complexioned individuals. 

¢) The lower proportion of cancer of the penis and 
of the cervix among races which practice circumcision 
before puberty. 

d) The possibly higher proportion of lung cancer 
among heavy cigarette smokers (not fully proven). 

Countless experiments on laboratory animals have 
revealed a wide variety of agents which may produce 
cancer, ranging from all sorts of chemicals such as the 
polycyclic hydrocarbons, through ultraviolet radiation, 
to excessive injections of sex hormones. It might ap- 
pear that our environment is full of cancer-producing 
agents, and yet why does not every living creature 
develop the disease? This is because both external and 
internal environments must be suitable for the develop- 
ment of the disease. Thus, an agent which will produce 
cancer in a mouse, may or may not produce cancer in 
a rabbit, the same agent which produces cancer in one 
strain of mouse may not produce it in another strain 
of mouse, and indeed the same agent which produces 
cancer in the females of one strain of mouse may not 
produce it in males of the same strain. 

One of the great developments of experimental can- 
cer research has been the forming of pure strains of 
mice, by selective brother-sister mating over more than 
twenty successive generations. Such lines may be said 
to be genetically pure, and each member to have re- 
producible characteristics. Each pure strain of mouse 
may develop a different kind of cancer or react dif- 
ferently to cancer-producing agents. The results of such 
studies reveal that cancer has a genetic basis and, in 
pure-bred lines, the incidence of cancer is predictable. 
But what happens if we cross such strains, i.e., mate 
a so-called “cancer strain” with a so-called “cancer- 
resistance strain?” We find that we cannot predict 
whether the offspring of such crossings will have cancer 
or not. Such offspring may be more susceptible than 
either of the parent strains, they may be in between, 
or they may be less susceptible than either of the 
parent strains. The genetic basis of cancer inheritance 
is therefore multiple and complex, i.e., it is not due to 
a single gene, and is not predictable in hybrids accord- 
ing to Mendelian segregation. 

The pure-bred strains of mice have also revealed an 
interesting form of transmittance of cancer of the 
mammary gland through some agent in the mother's 
milk. Some strains possess this agent, and transmit it 
from mother to offspring by nursing. Other strains do 
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not possess the agent, but can acquire it by foster- 
nursing their young at dams of strains which do possess 
it. In this way, a strain of mouse which shows no cancer 
of the mammary gland, can develop it by fosternursing. 
The males of such fostered strains will also develop 
cancers of the mammary gland if large quantities of 
female sex hormones are administered. Therefore 
the basis of the development of mammary cancer in 
mice is simultaneously genetic, chemical (milk-induced), 
and hormonal. Again, however, this is a phenomenon of 
the pure-bred lines of mice, and has been noted only 
irregularly in hybrid mice, and not at all in rats. 

As far as the causes of cancer are concerned, we can 
only draw the following conclusions at this time: (1) 
the internal genetic and constitutional (hormonal) en- 
vironment must be susceptible and prepared for any 
external stimulus, (2) in hybrid populations as_ in 
human beings, it is impossible to predict from heredi- 
tary considerations whether any one individual will 
develop cancer, and (3) in the absence of any such 
ability to predict the development of cancer it is advis- 
able to avoid known or suspected external agents such 
as undue and continuous exposure to chemicals and 
radiation. 


The Internal Hormonal Environment 


Among the earliest experiments which showed the 
relation of hormones to the development’ of cancer were 
those performed on mice who were castrated before 
puberty. Although such mice belonged to a high cancer 
strain such castrated mice did not develop cancers later 
in life. A causal relation between the sex hormones 
and the development of cancers, in this case, mammary 
cancers, Was thereby built up, and many surgeons 
were even persuaded to attempt surgical castration in 
the hope of retarding or curing mammary gland cancer 
in their female patients. Such attempts were unsuccess- 
ful however. 

The frequent failure of unilateral hormone consid- 
eration was vividly illustrated by more recent experi- 
ments on certain pure lines of mice. When such mice 
were castrated before puberty, mammary cancers never- 
theless ceveloped later on in life, and the reason for 
this was found in the compensatory hyperplasia of the 
adrenal cortex of these mice. 

The difficulties in the understanding of and control of 
cancer by hormonal therapy are illustrated by the pre- 
vious paragraph. One of the great advances of this gen- 
eration in the clinical management of cancer of the pros- 
tate in man has been the treatment of this disease by 
surgical castration and female hormone therapy. The 
prostate gland is under androgen stimulation as is ap- 
parently the cancer which arises from it. In 4 out of 5 
patients with the disease, castration or estrogen adminis- 
tration (i.e., suppression of androgen stimulation) re- 
sults in a marked clinical improvement with shrinkage 
of the cancer. However, after a variable period of time, 
the cancer resumes its growth, presumably from new 
sources of androgen from the compensating adrenal 
cortex. The alternative mechanisms which keep the 
body in normal equilibrium are thus a barrier in them- 

(Continued on Page 148) 
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United States Office of Edueation 


Projects in Physies 


e By Bernard B. Watson, Ph.D... (Culifornia Institute of Technology) 
SPECIALIST FOR PHYSICS, DIVISION OF HIGHER EDUCATION, U. S. OFFICE OF EDUCATION, WASHINGTON 


This is an account of a new and developing 
program of services, offered by the U. S. Office 
of Education, and designed to improve the teach- 
ing of physics at the colle ge level. 


Departments of physics and individual teachers 
are invited to avail themselves of its consultative 
and advisory service. A better student product 
will be in the making if they do so. 


The Office of Education was established by act of 
Congress in 1867 for the purpose “of collecting such 
statistics and facts as shall show the condition and 
progress of education ... and of diffusing such infor- 
mation ... as shall aid the people . .. and otherwise 
promote the cause of education.” In carrying out these 
broad objectives the Office is organized in six divisions, 
one of which is the Division of Higher Education, con- 
cerned with education at the college and university 
level. The plan of organization for the Division of 
Higher Education provides for a staff consisting of 
specialists in the various academic disciplines such as 
economics, history, political science, physics, chemistry 
and so forth, in addition to specialists for other types 
of college and university activities as, for example, ad- 
ministration, teacher training and student guidance. 


The present plan of organization of the Office is 
just a few years old with the result that the organiza 
tion chart is only partially filled out. As an example, 
within the area of the natural sciences in the Division 
of Higher Education, only the position of specialist for 
physics has been filled and that not until July, 1949. 


The duties and activities of the Specialist for Physics 
were outlined by the Commissioner of Education in 
his Annual Report for 1944. As the duties of this spe- 
cialist the Commissioner listed: 

(1) The promotion and stimulation of research, both 
technical and educational, in the various fields of 
physics. 

(2) The supplying of information of value to physics 
teachers, professional physicists, and the industries 
and governmental agencies which employ physicists. 

(3) The maintentance of consultative and advisory 
services for the improvement of education in physics. 


The report further indicated that some of the spec- 
cific activities of the Specialist for Physics in pursuit 
of these main objectives would be: 

(1) To study instructional problems. For example, 
the Specialist for Physics would conduct surveys to 
determine desirable objectives in physics courses in 


colleges. Or with the assistance of the Specialist for 
Science in the Division of Secondary Education he 
would seek to improve the correlation of instruction 
and subject matter in college and secondary school 
courses in physics. He would assist in the development 
of test materials to evaluate the outcomes of physics 
instruction in colleges; and keep abreast of develop- 
ments in physics instruction in the universities, both 
of the United States and abroad. 

(2) To study curriculums arranged by colleges and 
universities for the training of physicists, both under- 
graduate and graduate. He would note the place given 
to the study of physics in engineering, medicine, and 
other professional curriculums. He would give special 
attention to the improvement of college courses for the 
training of high school teachers of physics. 

(3) To assist in the discovery and encouragement 
of scientific talent in the secondary schools and colleges. 

(4) To establish and maintain continuing contacts 
with professional societies, such as the American Asso- 
ciation of Physics Teachers, the American Physical 
Society, etc.; with governmental bureaus and with in- 
dustries which employ physicists. 

(5) To provide information to colleges and univer- 
sities concerning research projects under way in col- 
leges and in industries; significant activities of tech 
nical and educational societies in the field of physics; 
significant developments in secondary, vocational, and 
technical institute education; significant developments 
in physical research in governmental agencies and bu- 
reaus; new books, theses, and research projects in 
progress or completed and articles appearing in pro- 
fessional and educational periodicals. Such informa- 
tion would be disseminated to schools, colleges, industry, 
governmental agencies, and the public by means of pub- 
lications, correspondence, participation in meetings of 
educat onal and professional organizations, conferences, 
public addresses. 

The Commissioner’s statement would seem to cover 
just about everything which the Specialist for Physics 
might conceivably do but no attempt is being made to 
undertake at once all of the activities mentioned. In- 
stead a few major projects have been outlined, and 
work on these projects is now under way. One of these 
is a study of the premedical course in physics with a 
view toward making recommendations and developing 
teaching aids for improving the effectiveness of pre- 
medical physics instruction. As background for this 
project, a study has been made of first and second year 
medical school textbooks to determine how extensive a 
use is made of physical concepts and principles in un- 
dergraduate medical instruction. In connection with 
the development of teaching aids, it is hoped to develop 
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a source book of illustrative material on the biological 
and medical applications of physics in cooperation with 
the Committee on Premedical Physics of the American 
Association of Physics Teachers which has _ recom- 
mended the compilation of such a volume. 


A second project is concerned with the utilization by 
government and industry of physicists at the bachelor’s 
degree level. As a start on this project, visits have been 
made to three government laboratories—the National 
Bureau of Standards, the Naval Ordnance Laboratory 
and the Naval Research Laboratory—and it is hoped 
that additional visits can be made in the near future to 
other government laboratories in the Washington area 
and, perhaps, to some of the industrial laboratories. In 
each case, some six to eight supervisors of bachelor’s 
degree physicists have been interviewed concerning 
the kinds of work which individuals with undergraduate 
training in physics are expected to do and the success 
with which they discharge their assigned duties. Out 
of this study it is hoped will come eventually some 
ideas on how the undergraduate major curriculum in 
physics might be altered to better prepare those who 
may complete their formal education with the receipt 
of the bachelor’s degree in physics. 


In connection with the adequacy of the undergraduate 
physics major curriculum as preparation for the more 
or less routine work of a research or development labo- 
ratory, it may be of interest to indicate some of the 
points raised by the supervisors in the government 
laboratories visited. It should be clear that the sam- 
pling of opinion to date has been quite limited so that 
the opinions expressed may not be generally held. 
There seems to be considerable merit, however, in the 
criticisms leveled at the traditional undergraduate major 
curriculum, and a consideration of these criticisms 
should be very much worth while. 


A number of the supervisors with whom I spoke men 
tioned that the new laboratory assistant with a physics 
background seemed “lost” in the laboratory when re 
juired to assemble his own equipment for the per 
formance of some experiment or test. He appeared to 
lack the “feel” for the handling and selection of labo 
ratory apparatus. The obvious explanation is that he has 
had insufficient opportunity in his laboratory courses 
to acquire the requisite skills. When I look back on my 
own laboratory teaching—and it requires a backward 
glance of only a few months—I can see that I have 
made my own contribution to this inadequacy. Labo 
ratory direction sheets—even for courses at the inte: 
mediate level—generally carry complete lists of pieces 
of apparatus needed to carry out the experiment. The 
student is rarely asked to decide for himself whether a 
lens of 5 centimeters or 5 meters focal length is re 
quired in an optical experiment or whether in sove 
electrical circuit he would need a miliammeter of 10 
milliamperes range or an ammeter with a range of 10 
amperes. Worse still, the student may not even be re 
quired to transport the equipment from the stockroom 
tou a table; he often finds the apparatus already in 
place when he reports to the laboratory. In the case 
of electrical experiments I can still visualize clearly 
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the sentence which appears on almost every set of 
laboratory directions. It is usually printed in all capitals 
and is often underlined to boot. It says, “Do not 
close the switch until the instructor has checked the 
circuit.” Sometimes to be even safer the statement is 
changed to, “Do not make connection to one terminal! 
of the source until the instructor has checked the cir- 
cuit.” 

While I am not prepared to submit a detailed plan 
for the reorganization of laboratory work in physics, 
the direction in which we should move seems fairly 
evident. We must in some way allow the student to do 
more thinking about the experiments and have a more 
active part in their planning. I am well aware of the 
difficulties in the way of the realization of such a 
voal. Certainly, large classes and the expensiveness of 
laboratory apparatus do not help. We might, however. 
take such steps as to equip all meters with appropriate 
fuses and then allow students to “blow” a few fuses in 
the process of learning to select the right meter for a 
particular purpose. 

Another point raised by a number of the supervisors 
is that individuals with the usual physics major back- 
ground often lack an appreciation of the practical mag- 
nitudes of physical quantities. They lack what might be 
called the “engineering viewpoint.” I feel sure that if 
I were to give to the undergraduate, physics majors 
whom I have taught a simple problem involving an 
electric circuit containing, perhaps, a battery and a 
number of resistors, and had so chosen the numerical 
magnitudes that the resulting current in some part of 
the circuit were found to be a few thousand amperes, 
only the exceptional student would raise any question 
of the physical improbability of such a current in such 
a situation. To the average physics major a problem is 
solved when the given numerical magnitudes have been 
substituted into the appropriate equations and a math- 
ematically correct solution has been obtained. The 
remedy for this inadequacy is, perhaps, not so easy to 
devise. The inclusion into the undergraduate physics 
curriculum of one or two of the elementary courses in 
engineering might help somewhat. 


In fairness to the physics major, it should be pointed 
out, however, that the supervisors were almost unani- 
mous in expressing the opinion that in the long run 
the individual with the training in physics was the better 
risk and that while he might not immediately be as 
useful in the work of the laboratory as an engineering 
graduate he had greater potentialities for develop- 
ment. 

One of the by-products of our work on these projects 
is the compilation of an up-to-date list of colleges 
and universities offering graduate work in physics 
together with the names of the department chairmen. 
I discovered, soon after reporting for duty, that I was 
handicapped by the lack of a reasonably accurate list 
of physics department chairmen. The list of 145 insti- 
tutions which grant graduate degrees in physics has 
been checked for accuracy by the heads of depart- 
ments of the institutions listed and has been mimeo- 
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The Day and Night Cyele in Plant Life 


e By Marguerite Gilstrap, B.S.E.. (University of Arkansas) 


INFORMATION SPECIALIST, BUREAU OF PLANT INDUSTRY, SOILS, 
AGRICULTURAL RESEARCH ADMINISTRATION, BELTSVILLE, MD. 


DEPARTMENT OF AGRICULTURE, 


U. S. Department of Agriculture scientists 
were responsible for the very important discovery 
some years ago that certain plants require a 
definite day-night eycle in order to develop 
flowers and fruit. As a result, crop varieties of 
onions and soybe ans, for example, can be chosen 
with assurance for specific localities. Plant 
growers can synchronize flowering and even grou 
more than one generation a year. 

What is the nature of the photope riodic re- 
sponse in the plant? Is darkness or light the 


more important phase ? 


Here is useful information. 


For more than 30 years, plant scientists have known 
that length of day, like soil and climate, affects the 
adaptability of plants to a given area. Some crops 
require a definite day-night cycle before they will form 
buds, make flowers, and develop fruit. For many crops 
this is met by the increasingly longer days and shorter 
nights that come with summer in this part of the world. 
Others, such as 
the chrysanthe- 


days and long scientists, observe mate for photoperi 


nights to initiate 
flowering. Still 
other crops are 
unaffected by 
length of day. 

This funda- 
mental law of na- 
ture is called 
photoperiodism. 

It was discov- 
ered by W. W. 
Garner and H. A. 
Allard, U. S. De- 
partment of Ag- 
riculture scien- 
tists, in the 
course of investi- 
gations to find an 
explanation for 
the behavior of 
certain tobacco 
plants. 

In the green- 
house, these 
plants flowered 
readily through 
the winter. But 
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when spring came they passed into the non-flowering 
stage. Patient studies showed that this was not re- 
lated to soil and temperature but to the length of day. 
Trials in which the plants were given 8 hours of day- 
light and 16 hours of darkness brought the plants into 
bloom and demonstrated that the day-night cycle was 
the controlling factor. 

The discovery has been of great usefulness all ovei 
the world. It has enabled plant breeders—through the 
artificial control of day light—to synchronize the 
flowering of species used in crop breeding and to grow 
two or more generations in one year. It has permitted 
plant scientists to introduce crop plants into their 
proper latitudes and to choose crop varieties for specific 
localities. In the United States it has greatly simplified 
the production of sugar-beet seed. 

Another practical application of this knowledge has 
been in the selection of suitable soybean varieties for 
different areas. Soybeans can be grown in the United 
States from the Gulf of Mexico to Southern Canada. But 
varieties adapted to the photoperiod of the Gulf Coast 
will not form flowers and produce seed farther north. 


A comparison of the length of days in Minnesota and 
Mississippi by the 
latter part of 
riculture pla May indicates 
environment roon why this is true. 
By late spring in 
Minnesota the 
time span from 
sun-up to sun- 
down is a little 
more than 15 
hours. In Missis- 
sippi it is only 
13.5 hours. The 
difference of 
nearly two hours 
is quite impor- 
tant. Enough to 
bring certain soy- 
bean varieties 
into flower for 
good seed produc- 
tion in Missis- 
sippi and to pre- 
vent their flower- 
ing in Minnesota. 
There is now suf- 
ficient informa- 
tion on the day- 
length needs of 
the improved va- 
rieties of soy- 


ic 
= A 
| 


beans to fit them into 8 to 10 zones across the country 
from the Gulf to Canada. These are rather narrow 


zones sometimes only 150 miles across. Specific varie- 


ties are recommended for each zone. 


The photoperiod is just as important for different 
varieties of other crops. The Sweet Spanish and South- 
port Globe onions grown in the northern part of the 
United States will not make a crop in the South. The 
bulbs will not mature because the days are too short. 
The Big Crystal Wax onions grown in Texas and other 
parts of the South need short days. In the North they 
bulb almost as soon as they come up and the onions are 
too small to market. 


What Happens in the Plant? 


Basic research to explore the nature of the photo- 
periodic response in the plant has been conducted along 
with the studies in practical applications of the phe- 
nomenon. 


The first information on a pigment that holds the 
key to the mechanism, which controls flowering and 
other phases of plant development, has recently been 
reported by Dr. H. A. Borthwick, Dr. M. W. Parker, 
and Dr. S. B. Hendricks, of the U. S. Department of 
Agriculture. 

The new findings by these plant scientists are based 
on research in which they used a spectroscope to isolate 
narrow wave bands of light of high energy. With these 
they irradiated soybeans and other plants known to be 


sensitive to the length of day. 


Their data on the absorption of light by these plants 
indicate that the sensitive pigment is a blue one, re- 
lated to the pigments of the bile. It is present in ex- 
tremely low concentrations—below the limit to impart 
color. This means that the investigators have been 
able to establish the color definitely from the responses 
to irradiation. They have not seen it. 
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The same pigment or a closely related one is effective 
in both long-day and short-day plants. The findings 
suggest that it acts as a catalyst to set in motion the 
substance (still to be identified) that stimulates flower- 
ing. There is strong evidence that the flower-inducing 
stimulus is transmitted through the plant by living 
cells. 

Darkness is Critical Phase 


The results confirm previous findings that a brief 
exposure to white light of low energy in the middle of 
the night is sufficient to prevent floral initiation in 
short-day plants and to promote flowering in long-day 
plants. It is apparent that the slow dark recovery is 
the critical phase in the series of reactions that control 
flowering. 


The periodism should be considered as referring to 
the duration of darkness rather than light. The photo 
part of the term refers to the reactions that occur when 
the plant is irradiated. 


From the studies with the spectroscope comes addi- 
tional evidence that the plant mechanism known to in- 
itiate flowering probably controls other phases of growth. 
For example, it may hold the answer to the question 
why the first internodes of many grass seedlings stop 
growth and the leaves unfold when the seedlings get 
above ground. 


It is now fairly well established that the lengthening 
of stems in long-day grasses, bulbing in onions, and the 
formation of tubers in artichokes and potatoes are con- 
trolled by photoperiod. 


The response of albino barley seedlings to the day- 
night cycle shows that the blue pigment, sensitive to 
photoperiod, occurs even when the chlorophyll pigments, 
effective in photosynthesis, are lacking. This response 
provides additional evidence that chlorophyll is not the 
effective pigment for photoperiodic reaction. 


In a recent paper reporting these studies and other 
advances in research in photoperiodism, Borthwick, 
Parker, and Hendricks note that the blue pigment, 
which is a link in the photoperiodic reaction in plants, 
may be related to that controlling animal life. 


Other research has shown the influence of day-length 
on reproduction in some animals, on the time of molting 
in birds, and on the hair color and fur quality in 
mammals. Findings reported in these studies indicate 
that the stimulus is received by the eye and transmitted 
to the pituitary glands where the action is controlled. 
Spectroscopic studies of day-length response in animals 
are needed to clarify the problem and to show whether 
the mechanisms of the phenomena in plants and animals 
are fundamentally alike. @ 


§ 
~ 
4 — & 
(\ Lf 


for DECEMBER, 1950 


Furtural 


e By Bayne Freeland 


PUBLIC RELATIONS DEPARTMENT, THE QUAKER OATS COMPANY, CHICAGO, ILLINOIS 


This is a brief account of the development and 
use of an important industrial chemical that 
thirty years ago was little more than a labora- 
tory curiosity. 

It shows how “the lowly corn cob becomes a 
basic source of milady’s sheerest nylon hosiery.” 
But farmers who expect to get rich quick by 
utilizing the waste from their cornfields are 


doomed to disappointment. 


Furfural is made from corn cobs and similar materials 
formerly regarded merely as troublesome wastes. In 
recent years, science has discovered scores of uses for 
this versatile chemical, and the list is growing rapidly. 


The most outstanding recent expansion in the fur- 
fural field lies in the manufacture of nylon. This new 
technique is the result of a 12-year, million-dollar 
research project conducted by E. I. duPont de Nemours 
& Co. Until recently nylon has been derived princi- 
pally from coal, air and water. Now, by combining 
furfural with other chemicals, duPont is making a 
substantial portion of its large requirements of nylon 
intermediate at its plant in Niagara Falls, N. Y., 
whence it is shipped to other duPont plants to be con- 
verted into the popular nylon yarn. 


Thus the lowly corn cob becomes a basic source of 
milady’s sheerest nylon hosiery. 


Furfural already has found scores of industrial uses 
in the plastics industry, rubber manufacturing, oil 
refining, and in many other fields. Because new uses 
constantly are being found for it, furfural’s market 
has expanded impressively in recent years. The chem- 
ical has long been basic in the refining of lubricating 
oils, but the wartime synthetic rubber program was 
perhaps its greatest stimulus. Furfural is manufactured 
at Quaker plants in Memphis, Tenn., and Cedar Rapids, 
lowa. The Memphis plant, newest and largest in the 
world, was built by the Federal Government in 1943 
when the furfural purification project became vital to 
the production of synthetic rubber. The plant was 
operated for the government by Quaker Oats during 
the war, then purchased by Quaker in 1946. A third 
furfural plant is under construction at Omaha, 
Nebraska. 

Continuing research has resulted in a number of 
furfural derivatives, most important of which at present 
are furfuryl alcohol and tetrahydrofurfuryl a!cohol. 
Developments in the field have brought the prediction 
from some scientific quarters that furfural chemistry 
may some day rival the amazing progress made in ben- 
zol chemistry. Furfural finds wide usage in the manu- 


facture of resins, plastics, dyes, varnishes, antiseptics, 
fungicides, abrasives and many other products. 

With the discovery of a commercial field for the 
corn cob, some farmers might leap to the erroneous 
conclusion that their cobs may some day be worth 
more than their corn. For a combination of reasons, 
it just doesn’t work that way. In the first place, the 
cost of gathering cobs and shipping them to chemical 
plants is so great that they can be taken only from 
points where their collection is most economical—such 
as grain elevators and custom shellers within reason- 
able freight range of the plants. If the cob market 
were to be spread over the entire Corn Belt, collection 
costs would push furfural’s price to a prohibitive level. 

In the second place, only a tiny fraction (less than 
1‘-) of the nation’s 16-million-ton annual cob crop 
goes into furfural, and nearly all of the nation’s collec- 
tive cob pile still represents only a troublesome disposal 
problem on the farm and at most grain elevators over 
the country. Because of the vast surplus and high col- 
lection costs, corn cobs cannot be classed as a paying 
farm product. 
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Furfural is an aldehyde in which the -CHO group 
is connected at the 2-position to a five membered, 
heterocyclic ring containing four carbon and one oxygen 
atoms and having conjugated double bonds. Synonyms 
for this chemical are: 2-furancarbonal; fural: 2—fural- 
dehyde; furfuraldehyde. It boils at 161.7°C and freezes 
at —36.5°C. It is a liquid and water-white when 
freshly distilled, but industrial furfural is light yellow 
to brown in color, It is normally handled and stored 
in iron or steel equipment without any special precau- 
tions although there is a gradual darkening of color 
and increase in acidity and polymer when furfural is 
stored in contact with air. Such autoxidation can be 
prevented by storing in an oxygen-free atmosphere. 

Furfural has a high order of thermal stability. At 
temperatures as high as 230°C, exposure for many hours 
is required to produce detectable changes in the physical 
properties of furfural, with the exception of color. 

The chemical reactions of furfural are a combination 
of those of the aldehyde group and those of the furan 
nucleus. With strong alkalies it undergoes the Can- 
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Ten Days of Goethe's Life 


By George E. F. Brewer. Ph.D... of Vienna) 
HEAD, DEPARTMENT OF CHEMISTRY, MARYGROVE COLLEGE, DETROIT, MICHIGAN 


This article of unusual type is based on a lec- 
tuve delivered in 1949 at Wayne University.’ It 
directs attention to phases of Goethe's life that 
have received less attention, perhaps, than they 


de Serve, 


A translation of part of Goethe's diary is given 
helow in bold-face type outlining Goethe's varied 
activities during ten consecutive days, with illumi- 


nating comments by Dr. Brewer. 


Goethe has spent more time on his 


scientific work than on his writing 


Some time ago I saw an exhibit of the four drafts of 
Lincoln’s Gettysburg address in Washington at the 
Library of Congress. All drafts were in Lincoln’s own 
handwriting, with words crossed out, insertions and re- 
arrangements. Going forth and back from one draft to 
the other, I experienced the thrill of following the 
thoughts of a great man; in a way, peering over his 
shoulder while he was at work. 

Today I want to use a similar technique to bring 
you closer to a man who was successful in three fields: 
as poet, as statesman, and as scientist. 

] translated the entries for ten consecutive days in 
Goethe's diary* since they are 
fairly representative of his 


typical for Goethe to take everything down in verse. 


For instance: 


_ America Du hast es ... America, how much 
besser better you fare 


Als unser Kontinent das Than Europe old and 
Alte alone, 


Gast keine verfallensen No ruins of castles for 
#chlorsser which to care 


Und keine Basalte And no Basalt stone 


Received letter from Zahn, Naples, February 18; 
attached to it came a drawing of the “Casa di 
Goethe” in Pompeii and the plans of the house. | 
dictated the answer immediately. 

Johann K. W. Zahn (1800-1871) reports how he first 
met Goethe on September 7, 1827.' He just went to 
Goethe’s house, rang the bell and told the butler that 
he, an architect and painter, who had been in Italy 
wants to see the “Herr Geheimrat.” Goethe then asked 
whether he had any drawings at hand, invited Zahn 
to be back with the drawings for lunch. Zahn met, 
then and there, some of Goethe’s friends. The Grand 
Duke Karl August dropped in at that party, admitting 
himself to Goethe’s house with a key which the Grand 
Duke used to carry in his pocket. 


Arranged with Schwerdgeburth for my portrait to 

be made. 
Carl A. Schwerdgeburth (1805-1878) gained fame 
through his copper engravings. 


Completed other work. 


everyday life and invite com- 
ment. Most of Goethe's scien- 
tific work will be mentioned and 
discussed. 

Let us visualize the “Prince 
of Poets” as he enters his sim- 
ple study to begin his day’s 
work: 


TUESDAY — MARCH 6 


Some supervising. 

Goethe, Secretary of the Treas- 
ury of the Grand-Duchy Saxonia 
Weimar since 1782 and Prime 
Minister since 1815, used to start 
work on official business shortly 
after 6:00 am. He seems to 
have had trouble with financ- 
ing the repair of buildings. 
rhe study of voleanic phenomena 


was another field of his activity 


Found the five year old palm 
tree in good condition taken 
from its winter quarters. 

This entry must have some 
special significance, since Goethe 
knew much about gardening. He 
had the Botanical Garden started 
for the University of Jena when 
he was made its “Curator” 
(President) in 1790. Goethe had 
experimented with the growth 
of plants in the dark (a problem 
which is still studied under the 
term “etiolation” and under light 
from one side “heliotropism”). 


Inspected the drawing of the 
famous mosaic more and 
more carefully. 

Zahn’'s drawing of the mosaic 
in the “Casa di Goethe,” now 


and there the origin of basalt 
stone worried him. It was 
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known as the House of the Faun 
is shown here. 
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At lunch: Family and the young son of the Reverend 
V. Gross-Monnra. 

At that time Goethe’s family consisted of his daugh- 
ter-in-law Ottilie and her three children; Walter, Wolf 
and Alma. Goethe’s son August had died in Rome 
in 1830. 


Inspected the prize winning copper etchings from 
Berlin, both the older ones and the ones which 
Boerner acquired recently. 

Goethe acted as supervisor of the Duke’s art museum. 


Read more of the “Letters of a Deceased.” Read the 
absurd opinion of weaklings lengthily explained: 
Lady MacBeth turned into a beast because of her 
love for her husband, truly condescending to his 
mentality. It is terrible how this century presents 
and trims its weaknesses. 


Professor Riemer: Read Zahn’s letter and discussed 
the matter. 

“Friedrich Wilhelm Riemer (1774-1845); Director of 
the Library in Weimar. Riemer had been the tutor of 
Humboldt and Goethe. For an unspecified day in March, 
Riemer! quotes Goethe: “. .. The ancients said: The 
animals receive messages from their organs. I how- 
ever, add: Man likewise, but he has the advantage to 
give messages to his organs...” Goethe wrote to W. 
von Humboldt about his discussiens with Riemer and 
gives the following topics: meaning, formation and 


transformation of words. 


WEDNESDAY — MARCH 7 


Further examination of the material which Zahn 
sent. It gains significance. The perfection of the 
various details, complete in themselves, has to be 
admired more and more. | have to be careful not 


to do injustice to everything known previously. 
Comparing it with “Constantine’s Battle” by 
Raphael: it leads to the most exalted thoughts. 
What were these thoughts? Did Goethe identify the 
battle pictured in the mosaic? Or were his thoughts 
of a more philosophical nature regarding the recurrence 


of concepts?° 


Corrected the letter to Zahn. Have to hurry so that 
| reach him before he leaves for Egypt, but how 
can | answer such a message offhand! 


His Royal Highness, the Grand Duke. 
Grand Duke Karl Friedrich (1783-1853), the son of 
Karl August, visited Goethe frequently. 


Professor Riemer: The letter to Zahn. 


Professor Goettling: The (new) law and two vol- 
umes “The Old Rome.” 

Karl Wilhelm Goettling (1793-1869). Professor of 
Classical Philology and Librarian, University of Jena. 

Significant for Goethe's activity as government offi- 
cial. The study of his diary and the drafts of his writ- 
ings which he corrects over and over, prove that he was 
a conscientious worker and perfectionist. He never 
placed emphasis on any work that he had completed. 
Here he worked on a new Law and mailed the draft 
together with two books. 


To His Royal Highness: Meyer's drawing of “Bac- 
chus.” 


THURSDAY — MARCH 8 
Continued on supervisory work, especially the new 
reports indexed through John. 


Ernst K. C. John was Goethe’s secretary since 1812. 


HOUSE OF THE FAUN 


Great ag t D s of Persia. — | 133 


ONE HUNDRED AND FORTY-THREE 


— 
j 
| \ » Sad LEN 
VAC NV 


THE DENVELOPMI 


NT OF LEAVES 


Vorr Plant 1790 


At twelve noon the Grand Duchess and Demoiselle 
Mazelet. 

The Grand Duchess Maria Paulowna (1786-1859), a 
daughter of Czar Paul of Russia, visited with Goethe 
usually on Thursdays." 


Later: Minister of State Fritzsch, who brought a let- 
ter of legation attache Weyland, Paris, in which 
the latter reports on the shipment of plaster casts 
of remarkable fossils. 

Much of Goethe's scientific endeavors were concerned 
with systematic collection. In 1779, the Duke acquired 
a science collection “Walch’s Naturalien Cabinet” on 
Goethe's advice. Mr. Lenz, mineralogist, was appointed 
to arrange this collection as a museum in the Castle 
of Weimar. Interest, voiced from all parts of the world, 
induced Goethe in 1806, to provide for the supply of 
samples of minerals to all interested parties. At that 
time Goethe met the gem cutter, J. Mueller, in Carlsbad, 
who had a large collection of minerals. Mueller was 
willing to sell samples. Goethe then wrote a systematic 
catalog of Mueller’s minerals and had it published. 
Goethe also accumulated a private collection of some 
18,000 minerals, which is now on exhibit in the Goethe 
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house in Weimar. His merits as mineralogist were 
acknowledged in 1796, when the newly founded “Min- 
eralogiche Gesellschaft” made Goethe its first honorary 
member. In other fields Goethe was interested in the 
collection of samples too. In 1787, in Fiorenza, Italy, 
Goethe noticed a technique of preparing wax replicas 
of limbs, muscles, etc. Later he appointed Dr. H. F. 
Martin to the University of Jena, because of the latter’s 
perfection in this technique. 


Lunch with the family. Prior to it: discussion of 
Zahn’s letter with Court Counselor Riemer. 

It was not only the historical and artistic side of the 
excavated material which Goethe contemplated. His 
answer to Zahn hints that Goethe thought of establish- 
ing a Goethe Institute in the “Casa di Goethe.” 


Viewed drawings. 
At night: Ofttilie. 
FRIDAY — MARCH 9 
John continued with the letter to Zahn. 


| read in the “Memoires of Un Homme D’Etat” 
about the sad story of our war in Champagne 
(France). 


Continued to read the “Memoires.” 


Court Counselor Riemer: Worked on Zahn's mes- 
sage. Showed him the drawings. Lunched with 
him. 


At 6 p. m.: His Royal Highness, the Grand Duke. 


Later Ottilie, who went to Count Vaudreuil for 
supper. 

Count Vaudreuil was at the time the French Am- 
bassador in Weimar. 


SATURDAY — MARCH 10 


Read the history of the war and the confidenticl 
explanations for its unfavorable course. 


Completed the attached letter to Zahn. 

This letter is by now mentioned 8 times in 4 days. 
Goethe has accomplished what he set out to do: he has 
identified the picture. True to his way, he does not. 
divulge the technique, the pros and cons which he had 
mulled over: his statement in the letter to Zahn, “... 
there can be little doubt . . .” seems superficial but it 
is the result of hard work and “the most exalted 
thoughts 


Read some papers in the Czechoslovakian year- 
books. Two issues of which arrived with a kind 
letter from Count Sternberg. 


An important letter from Count Reinhard to Chan- 
celor von Mueller of Dresden. 


One young Arnim. 

Son of Achim von Arnim (painter) and Bettina von 
Arnim (nee Brentano). Young Arnim stayed in the 
house for quite some time. 


Used by Goethe as illustration to his 
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Two women: Mrs. Professor Hase of Jena and Mrs. 
Professor Weisse of Leipzig. 

Suppose a man is a teacher: Professor Hase. In the 
German mind his knowledge is assumed to be catching 
and makes his wife “Mrs. Professor Hase.’ These 
two ladies were “Goethe fans” and they wanted to 
meet him. Mrs. Hase describes how they went by 
horse and buggy from Jena to Weimar and continues:* 
“... the butler led us into the living room ... a small 
round table and three chairs were standing close to a 
window . there were many toys of his grandchil- 
dren . .. the conversation would not go beyond gen- 
eralities .. .” 

Von Arnim and Hofrat Vogel here at lunch, viewed 
the drawings from Pompeii. 

Karl Vogel, M.D., was Gothe’s physician. 


Evening: Ottilie. 


Walter came home from a performance of “Don 
Juan” and sang its tunes. Little Wolf was sick and 
therefore absent. 

Goethe’s interests in the theater were manifold. He 
did not only write plays, he was manager of the 
“Court’s Theater” from 1791 to 1817, which was con- 
sidered the leading playhouse those days. 


SUNDAY — MARCH 11 
Dictated drafts of some letters. 


Hofrat Vogel: Discussed some extraordinary crimes 
and related police cases. 


At lunch: Young Von Arnim and Dr. Eckerman. 

Johann Peter Eckerman was Goethe's friend and sec- 
retary for many years. This particular day they talked 
for about an hour, mostly about religion.* 


Ottilie at court. 


After lunch: Worked on selecting some drawings 
of Countess Vaudreuil. 

The entry in Goethe diary is just as ambiguous as 
my translation. Were they drawings made by or pic- 
tures of the Countess? Fact is that Goethe had been 
much attracted by the beautiful woman. 


Chief Architect Coudray: Enjoying the drawings 
from Pompeii. 

Klemenz Wenceslaus Coudray, Director of the College 
of Architecture, Weimar, reports® under the date of 
March 10: “. . . On such visits Goethe was usually 
kind enough to ask for my opinion on items of arts 
or science that had come.into his hands ... or he had 
me talk about my business . . . looking at blue-prints 
... he always asked first for their purpose and had 
me then explain how we aimed at achieving our pur- 
pose by use of the existing means. His vivid interest 
was not confined to architecture, he was interested in 
everything that concerned the common welfare, so he 
was much interested in our new road construction 
. and promised to visit its site... 


” 


project .. 


OPTICAL EQUIPMENT USED BY GOETHE 


1. Set of prisms 2. Optical bench 3. Polarization equipment 
4. Entoptic cube > izgl's polarization apparatus 6. Phvsiologically 
exative picture (red DPackground vellow anerchiel green cheeks) 


“On this particular evening, following his request, 
I brought a small wooden cone, which can be taken 
apart so that five cuts can be demonstrated: the tri- 
angle, the circle, the ellipsoid, the parabola and the 
hyperbola ... he (Goethe) showed . .. much interest in 
it and also in the recently exhibited productions of 
the students of our technical school and I enjoyed the 
sizable present which he made in the name of the Grand 
Duchess to be used for the purchase of drafting equip- 
ment and materials as prizes for the best students. 
Goethe asked me to have another such cone made for 
him ... and he added that he needed it for his 
WME 
Later: Read “Souvenirs Sur Mirabeau” by Dumont. 


(Letter to) Herr Professor Zelter, Berlin. 

This letter contains references to Goethe’s son August 
who had died, and remarks about Pompeii and fossils. 

Kar! Friedrich Zelter (1758-1833) started his career 
as bricklayer, was so talented as musician that he even- 
tually was appointed Director of the Academy of Music 
in Berlin. 

MONDAY — MARCH 12 

Continued to read the above (Mirabeau) also dic- 
tated some letters. 
Hofrat Vogel: Interesting discussion of the criticism 


to the opinions of some physicists and other topics. 
(Continued on Page 150) 
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Principles and Practice of Spectro- 
chemical Analysis 


® By NoRMAN H. NACHTRIEB. New York: 
McGraw-Hill Book Company, Inc. 1950. 
Pp. X + 324. $4.50. 


The author of this volume is associated with the 
Institute for the Study of Metals at the University of 
Chicago, and it is, therefore, not surprising that the 
book limits itself to emission spectroscopy. The ap- 
proach to the subject is both practical and scholarly. 
On the practical side, there are described: the organiza- 
tion of a spectrochemical laboratory, the more common 
spectrographic instruments, photographic technique in 
the recording of an analysis, and various accessory in- 
struments. On the scholarly side, the author discusses 
the origin of emission spectra in addition to the theory 
of the optical systems employed in spectrochemical 
work. In the section entitled “The practice of spectro- 
chemical analysis” hints are found which cover the 
whole range of spectrochemical work, from the choice 
of the electrode and the preparation of the sample, to 
qualitative and quantitative analyses of various in- 
organic materials. This book appears to be a contribu- 
tion valuable to both the practicing spectroscopist and 
to the student of the natural phenomena which are re- 
sponsible for the existence of emission spectra. 

Harry H. Szmant, Ph.D. 
Department of Chemistry 
Duquesne University 


Readings for the Atomic Age 


© Edited by M. DAVID HOFFMAN. New York: 
Globe Book Company. 1950. Pp. xl 4 
406. $2.80. 


“This book is designed to help teachers and students 
look at the great discovery of atomic energy objectively, 
to assess its significance for themselves and for future 
generations, to follow its development step by step, 
to understand its basic principles, and ta face the im- 
mediate future realistically and constructively.” 

These are wholly laudable aims, but perhaps more 
than any single work can be expected to accomplish. In 
this book, however, a successful attempt has been made 
to provide instructors with teachable material selected 
from the writings of outstanding authorities such as 
Oppenheimer, Baruch, Compton, Hutchins, Einstein, 
and others equally noted and well informed. There are 
illustrations, teaching aids, and a glossary of scien- 
tific terms. This book is recommended for both high 
school and college students. 
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BOOKS 


The Private Life of the Protozea 
© By WINIFRED DUNCAN. New York: The 
Ronald Press Co. 1950. Pp. 1x + 141. 
$3.00. 


Here is an interesting exposé of the private lives 
of amoeba, hydra, flatworms, shrimps, snails, dragon 
flies and many other denizens of back yard pools. 
Written by the author of the delightful Weds in the 
Wind, it is stimulating reading for high school students 
who are beginning to study biology, and for laymen who 
are scientifically inclined. 

In fictionalized biology certain mild scientific liberties 
may be excused. In the Preface the author explains 
that she has indulged her fancy rather generously in 
order to achieve the effect she desires. The illustra- 
tions, drawn from life by the author, really illustrate. 
They add much to the value of this attractive book, 
which is a volume of the “Humanizing Science Series” 
edited by Jaques Cattell. 

H.C. 


Pocket Encyclopedia of Atomic Energy 


® By FRANK GAYNOR. New York: Philo- 
sophical Library. 1950. Pp. 204. $7.50. 


This reference book of some 2,000 entries is an 
earnest attempt to provide in small compass up-to-date 
information concerning the field of nucleonics. It will 
be especially helpful to students and teachers, and to 
others who want to keep informed concerning the 
progress being made in the field of nuclear physics and 
atomic energy. Here are the most important facts now 
known about the atom. The stable isotopes and radio- 
isotopes of all the elements are listed. There are brief 
definitions or descriptions of nuclear reaction, cosmic 
rays, tracer technique, the nuclear chain reactor, the 
cyclotron, and numerous other subjects. Brief  bio- 
graphical sketches of outstanding nuclear physicists 
and chemists add to the interest and value of the work. 
There are numerous charts and tables and a few line 


drawings. 
H.C. M. 


Comparative Anatomy 


© By LEVERETT A. ADAMS and SAMUEL Eppy. 
New York: John Wiley and Sons, Inc. 
1949. Pp. vir + 520. $5.00. 


This book replaces the Introduction to the Inverte- 
brates written by Dr. Adams and first published in 
1933. In its seventeen chapters it covers and correlates 
the newer discoveries and the most modern viewpoints. 
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The first of the book’s two major divisions is a review 
of vertebrate classification and embryology coupled 
with introductory statements concerning the organ sys- 
tems and ancestral theories of the chordates in general. 
The second part is a detailed comparative study of 
vertebrate organ systems. This phylogenetic survey 
is taken up in individual chapters with the exception 
of the skeletal system, which is of necessity given 
more space. The many illustrations and the extensive 
glossary are commendable. They will aid the student 
and save time for the instructor. 

Raymond O. Heckerman, M.S. 

Department of Biological Sciences 

Duquesne University 


Antibioties 


© Edited by GEoRGE W. IRVING and HORACE 
T. HERRICK. Brooklyn, N. Y.: Chemical 
Publishing Co. 1949. Pp. vi + 273. 
$6.75. 


This review of the antibiotics is a welcome addition 
to the general scientific literature. It is written by 
authorities in different phases of antibiotic manufac- 
ture, in a smooth, easy-to-read style. 

The major portion of this work is devoted to peni- 
cillin, with secondary emphasis upon streptomycin. 
While these agents provide the basis for modern anti- 
biotic therapy, other popular drugs, such as aureo- 
mycin and chloromycetin are conspicuous by their ab- 
sence. It should be emphasized, however, that while 
new antibiotics are continually being discovered and 
synthesized, basic techniques do not change. Although 
this work does not include the results of some of the 
newest researches, its simple and authoritative de- 
scription of the technical operations and procedures 
used to manufacture and test antibiotics is of great 
value and continually up-to-date. There are many uses 
for the information contained in this book and it is 
recommended for every science teacher and student. 

Alfred Halpern, Ph.D. 
Scientifie Director 
E. Fougera & Co., New York City 


Mid-Century 


© By JoHN ELy BurRcHARD. New York: 
John Wiley & Sons, Inc. 1950. Pp. xx + 
549. $7.50. 


In the spring of 1949, the Massachusetts Institute of 
Technology made James Rhyne Killian, Jr., its tenth 
president. In “Mid-Century” the Institute has assem- 
bled all the addresses and discussions concerning the 
social implications of scientific progress that occurred 
during the Convocation that preceded the inaugura- 
tion. In this important volume eminent scientists, dis- 
tinguished humanitarians, and world leaders offer their 
considered opinions for you to ponder at your leisure. 

Some 40 great minds, including Winston Churchill, 
Jacques Maritain, Vannevar Bush, Fairfield Osborn, 
Harold E. Stassen, and Karl T. Compton, express their 
views concerning the role of the individual in modern 
society, the influence of science on man’s faith, the 
question of specialized education, the exploitation of 
natural resources, and other current problems involving 
man and the world in which he lives. The Editor, who 
is Dean of Humanities at M. I. T., provides copious 
illuminating annotations. 

This book isn’t light reading. It won’t be finished 
in an evening. But taken in portions, read and reread 
and thoroughly digested, it will be found stimulating 
fare. It deserves a place in every library. 


H.C. M. 


Physical Chemistry for 
Premedical Students 


© By JOHN PAGE AMSDEN. 2nd ed. New 
York: McGraw-Hill Book Company, Inc. 
1950. Pp. x1 + 317. $4.25. 


In order to understand adequately what is happen- 
ing today in physiology, biochemistry, bacteriology, 
and in the many other allied fields of biology and 
medicine, a sound knowledge of physical chemistry is 
almost indispensable. This book by Professor Amsden 
of Dartmouth College, first published in 1946, appears 
to fulfill the needs of those who have had only algebra 
(quadratics and logarithms) and who wish to secure the 
basic principles of physical chemistry. The general 
plan of the text is similar to that of the original edi- 
tion except in two instances. A section on “Equilibrium 
in Protolytic Reactions” and a chapter on “Thermody- 
namics” are the new topics found in this edition. Some 
sections have been conipletely revised and rewritten. 
The examples and problems accompanying each chapter 
are very helpful. However, the inclusion of a few labo- 
ratory experiments in some cases along with the text 
material may seem questionable, but the continuity of 
the subject matter does not seem to be affected. At 
the end of the text is a list of visual materials (films) 
available from different sources to supplement the 
readings in the text. The book as a whole is well 
organized, readable, and not very difficult to grasp. 

Frederick I. Tsuji, Ph.D. 
School of Pharmacy 
Duquesne University 
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Our Latest Achievement — 


CAROLINA PLAST-0-MOUNTS 


© 


Carolina-quality specimens embedded 
in clear plastic. We introduce cover 
glass protection over smaller specimens 
mounted for macroscopic study. Look 
for Plast-o-mount listings in Carolina 


Tips, our monthly publication. 
We Invite Your Inquiry 


© 


CAROLINA BIOLOGICAL SUPPLY COMPANY 
ELON COLLEGE, NORTH CAROLINA 
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Status of Cancer Research 
(Continued from Page 136) 


selves to adequate therapy when one organ leaves 
the fold. 


The Biochemical Properties of Tumors 
and the Cancerous Host 


All tissues, both normal and cancerous, are made up 
of proteins, carbohydrates, fats, salts, and water. Mixed 
in a test tube in the proportions in which they oc- 
cur naturally, nothing would occur for these com- 
ponents are largely inert. But we know that in the liv- 
ing cell these components are in dynamic equilibrium 
with each other whereby a multitude of amazing trans- 
formations occur, proteins being converted to carbohy- 
drates and fats, carbohydrates to fats, and vice versa, 
energy produced and dissipated, and new compounds 
synthesized characteristic of the cell. Such transfor- 
mations, and their direction and magnitude, are due to 
minute amounts of special protein catalysts called 
enzymes, Since the normal functioning of a cell is in 
effect due to a delicately adjusted equilibrium among 
all its enzyme forces, it would be natural to seek the 
cause of the cancerous transformation of the cell in 
some derangement of this equilibrium with the estab- 
lishment of some new equilibrium characteristic now 
of the cancer cell. A vast amount of effort has recently 
gone into the investigation of the enzyme mechanisms 
of normal tissues and of cancers, with conclusions as 
follows: 

(1) The chemical components and enzymes of cancer 
tissues are qualitatively the same as normal tissues, but 
are quantitatively different. 

(2) The pattern of enzymes (i.e., the level of meta- 
bolic transformations of proteins, carbohydrates, and 
fats) is very similar among all kinds of cancers. Thus 
cancers resemble each other more than they do normal 
tissues, or than normal tissues resemble each other. 
The liver and the stomach are very different organs, 
but the cancers which arise from them are chemically 
almost indistinguishable. 

(3) When a normal tissue becames cancerous, the 
specific functional properties of the normal tissue are 
greatly diminished or lost. Thus when the gastric 
mucosa becomes cancerous, the pepsin activity is lost, 
or when the liver becomes cancerous the capacity to 
form bile or urea is lost. The cancer carries on little 
or none of the normal activities of the tissue from 
which it arose—it has only one function now and tat 
is to grow. This is the reason why cancers, no matter 
from what organ they originate, appear to have similar 
properties; they have lost the marked differentiation 
of the normal tissues and converge in chemical proper- 
ties to a common type of tissue. 

(4) The change of normal tissues to cancers is ac- 
companied by a loss in the respiratory capacities, so 
that sugar, for example, instead of being burned almost 
completely by molecular oxygen to carbon dioxide and 
water, is, in tumors, merely transformed into lactic 
acid which accumulates (glycolysis). 
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(5) The enzyme pattern of cancers resembles closely 
that of embryonic tissue. In effect, the cancer is a 
primitive tissue, which like embryonic tissue only grows, 
but unlike embryonic tissue, does not possess the ca- 
pacity for differentiating. For with the onset of differ- 
entiation, the growth of embryonic tissue slows down 
and finally ceases as adult tissue is formed. 

(6) Certain of the enzymes in the liver of a host 
bearing a distant cancer alter in the direction which 
the liver itself would take if it became cancerous. Thus 
the liver of a cancerous host is cancerous even in the 
absence of morphologic alterations, and points to the 
generalized nature of the disease. The enzyme most 
affected in the liver is catalase, a conjugated protein 
resembling hemoglobin in constitution. When the cancer 
is removed, the liver is quickly restored to its normal 
state. The alterations in the liver of the cancerous 
host are always the same, independent of the nature 
of the cancer, and thus form again evidence that all 
cancers are chemically alike since they all produce the 
same chemical effect on the host which bears them. 

(7) Certain of the enzymes in the blood of the 
cancerous host appear to be elevated when the cancer 
is being disseminated, this increase being due _ pre- 
sumably to release of enzyme into the circulation from 
the disintegrating tumor. Thus the prostatic cancer 
with its inherently high acid phosphatase, confers on 
the blood of its host an abnormally high value of this 
enzyme, the increase being proportional to the degree 
of dissemination of the tumor and thus an index of 
the gravity and progress of the disease. Certain other 
enzymes in the blood of the cancerous host, such as 
esterase, may be depressed; these are enzymes pre- 
sumably synthesized in the liver, and with the liver 
damage resulting from the presence of a tumor else- 
where, a decrease in the amount of the products from 
the liver might be expected. 


Summary 


The fact that all cancers appear to possess a nearly 
uniform chemical and enzymatic composition lends en- 
couragement to the idea that a therapy effective on 
one kind may be effective on all others. An effective 
agent must therefore attack that point in the meta- 
bolism of cancers which is common to all of them. What 
this master reaction may be is not yet revealed. When 
it is recalled that untold thousands of chemical reac- 
tions occur in cells, and that only some few dozens 
have been studied, it is apparent that only the surface 
of the problem has been scratched. The solution of the 
problem of cancer cannot depend entirely upon the 
hope of the happy and fortuitous discovery. Rather, 
this solution may more likely stem from the patient 
and systematic accumulation of knowledge of the chem- 
ical dynamics of the cancer cell. But no matter how 
this solution will arise, it will be one more evidence of 
the triumph of the patient and divine spirit in man. @ 
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FIRSTURN 
ELECTROSTATIC 
GENERATOR 


Of Van de Graaff Design * 


Delivers Discharge 


of 200,000 Volts® 


Self-starting and self-excit- 
ing. Needs no “priming.” 
*Requires no auxiliary 
power supply. *Involves not 
the slighest hazard to oper- 
ator or observer. 


SPECIFICATIONS 


Like its larger prototypes, the Firsturn Elec- 
trostatic Generator consists, essentially, of ar 
endless, charge-conveving belt, which, as the crank 
is turned, moves into and out of a hollow metal 
terminal. Thus is the Van de Graaff principle 
reduced to its simplest, most comprehensible terms 


The belt travels upward from a solid metal 
roller to an adjustable, insulating roller which 
is supported on massive pillars of anti-statu 
plexiglass. Those pillars likewise support the dis- 
charge terminal which, for visibilitv, is fashioned At the first turn of the crank this modern Electrostatic Generator 
from woven bronze gauze At the top of the emits a crashing spark, whether the day is dry or humid! For that rea- 
terminal, provision is made for leading the charge : 
to a Levden jar, or to anv of the accessories SON alone, it will be welcomed by every physics teacher who has ever 
commonly employed with static machines apologized for the temperamental performance of an old fashioned 

Although the Firsturn Generator is primarily “Static machine.” 
designed for hand operation, the drive wheel is 
grooved, to serve as a pulley when a motor drive 
is desired NO FRAGILE PARTS. The Firsturn Generator is constructed entirely 

\ mounted discharge ball, of heavy brace is of aluminum, brass, plexiglass, rubber, steel and wood. There are no 
provided for connecting that ball to the gen- Levden jars; in fact, no condensers of any kind. There are no plates 
erator base, and for grounding the generator. to Warp or break; no shunts, brushes or collectors to adjust; no segments r 


Operating instructions are included . or button disks to re-stick! 
Principal dimensions are as follows: Height, 


overall, 21-3/4 in. Width of terminal, 16 in 
Width of belt, 5 in. Size of base, © x 13-1/2 in NO “TRANSFER BODIES In conventional influence machines 


Diameter of discharge ball, 3-1/2 in whether of Holtz or of Wimshurst type, charges are collected and con- 
a veved (from rotating plates to electrodes) by a system of “transfer 

bodies.” Such bodies include: brushes, rods, button-disks, and foil or 

NOTES metal segments, each of which, inevitably, permits leakage of the very 

‘So named because a spark is produced charge it is designed to carry, and thereby sharply limits the maximum 
at the first turn of the crank voltage. In the Firsturn Generator (but in no other self-exciting electro- 


Licensed under United States Patent Static machine) electrical charges are established directly upon the dis- 
No. 1,991,236, as issued to Robert J. charge terminal 

Van de Graaff. 

AT THE LECTURE TABLE, the Firsturn Generator enables you not 
trials under average operating condi- only to perform the classical experiments in static electricity, but also 
tions. Under ideal conditions, a poten- to demonstrate the modern method of building up tremendously high 
tial difference of 300.000 volts has been voltages for atomic fission, for nuclear research, and for radiation 
achieved. therapy. 


*A conservative rating, based on many 


No. 61-305 FIRSTURN ELECTROSTATIC GENERATOR, $88.50 


CAMBOSCO SCIENTIFIC COMPANY 
3739 ANTWERP ST. @ Brighton Station @ BOSTON, MASS. 
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Immediate Delivery 
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Ten Days of Goethe's Life 


(Continued from Page 145) 


Fraulein Seidler, 1 p. m.: Showed some neat 
sketches of pictures she wants to paint. 

Louise Seidler (1786-1866), later director of the Art 
Museum in Weimar. Goethe liked to advise artists and 
sometimes put them to work. Angelika Kauffman, 
Rome, for instance, had to paint a landscape without 
use of blue, and then several times gray in gray and 
later went over each with only one intensity of one 
color. This work was part of Goethe’s studies on the 
physiology of seeing. 


Lunch: Herr Oberbaudirector Coudray reviewed the 
letter from Naples. 

Coudray® writes: “. . . I arrived just before 2 p.m. 
and found Goethe viewing sketches and drawings which 


he himself had made . 


von Arnim; Eckerman. 


After lunch: Alone, finished reading the first voi- 
ume of “Memoirs” by Dumont. 


Herr Kanzler von Mueller. 

Theodor Adam Heinrich Friedrich von Mueller (1779- 
1849) was later trustee of Goethe’s estate. Mueller’s 
efforts in getting Goethe's writings into print were sig- 


nificant and successful.” 
Continued to read the above. 
Later Ottilie. 

Count Vaudreuil leaves (town). 


Remarks made by Frau Grossherzogin. 


TUESDAY — MARCH 13 
Continued to dictate letters. 


Painter Starke, who makes the drawing of the 
(fossilized) plant imprint found at Ilmenau, to go 
to Count Sternberg. 

Only through reading such reports from older days 
can we realize the importance of photography in our 
days. Goethe had several artists working for him as 
graphic aides. His best “photographic camera” Georg 
Melchior Kraus, was a great artist. He has “photo- 
graphed” a well known picture of Goethe’s summer 
house. Kraus accompanied Goethe, for instance, on a 
geological expedition through the Harz mountains in 
1784. 


Drove out at twelve noon with Ottilie. 
This is the first remark on recreation in 7 days. 
Lunch: Herr von Arnim. 
Later continued reading the French book. 
6 p. m.: Hofrat Riemer, discussed various concepts. 
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WEDNESDAY — MARCH 14 


Some supervisory work. Attached: The acquisition 
book to Herr Hofrat Goettling, Jena. 


At twelve noon Painter Carl Werner and his father, 
who is quite eminent; grandchild of the actress 
Neumann. 

Christiane Neumann (Euphrosyne) played for some 
time at the theater in Weimar, when Goethe was the 
manager. 

Young Mr. Werner had studied architecture, then 
devoted himself to the painting of buildings. Werner 
showed Goethe two oil paintings (Bridge Tower of 
Prague, and Interior of a Tyrolian Church) and a col- 
lection of aquarells. Finally Goethe said? “. . . You 
leave your paintings here for a few days, so that I 
and my friends can look at them...” To which old 
Mr. Werner later remarks: “Our departure (from Wei- 
mar), which was planned for the next day, had there- 
fore to be postponed until Saturday.” 


Lunch: Von Arnim and the family. 
After lunch: His Royal Highness, the Grand Duke. 
Night: Ottilie, Plutarch. 


THURSDAY, — MARCH 15 


Finished and mailed the attached letters: Count 
Sternberg, Bresina. 

This letter starts with a reference to the drawing 
which “Photographer” Starke is to make. Then fol- 
lows a paragraph on the cholera epidemic which was 
approaching Weimar. Also, that this epidemic may 
necessitate the postponement of a meeting of scientists 
planned to take place in Vienna. Thanks are expressed 
for the Czechoslovak year books. Goethe declines po- 
litely to buy a collection of copper etchings that was 
offered through Count Sternberg. 

Goethe reports then about fossilized bones of ele- 
phants, found near Weimar. He is particularly inter- 
ested in a tooth which shows the elements of the “den- 
ture.” In 1784 Goethe had found an important link in 
the anatomy of man and animals: the intermaxillary 
bone, prominent in all animals, but previously unnoticed 
in man, since it is laminated to the bulk of the upper 
jaw. Goethe’s relation to science is characterized by 
a letter which he then wrote to his friend, Herder, 
the Poet: “. .. I have found—not gold, not silver—but 
something which gives me unspeakable delight: I was 
comparing with Mr. Loden the human and animal 


It has been pointed out (correctly) that this de- 
tection was made some years before by the French an- 
atomist, Mr. Vicq-d’Azyr. Yet Goethe usually is credited 
with it, and with the pioneer work in comparative 
anatomy: correctly so. Let us face the fact that in 
Science, credit does not go to the first man to do it, but 
to the first man to present it convincingly to a large 
audience. This continent, for instance, is not called 
“Columbia,” it is called “America.” Incidentally, the 
misfortune of not being credited with recognition has 
happened to Goethe, too and often. He wrote: “How far 


| 
| 
| 


for DecemBeER, 1950 


from the tortoise to the elephant, and yet the gap is 
bridged entirely by intermediate forms...” The credit 
goes rightfully to Darwin. Robert Magnus!” remarks 
in this connection “. . . Goethe, is—or is not—a prede- 
cessor of Darwin. Science develops continuously and 
the younger scientists stand on the shoulders of the 
older. Earlier scentists have to be looked upon as the 
predecessors of the succeeding ones .. .” 


The conclusions from these considerations are three- 
fold: Publication of scientific material is vital. The 
publications themselves have to be presented in such 
manner that they must convince the audience. The 
criterion for a scientific mind is not the recognition 
(“the applause of the unseen audience”) but the frame 
of mind which is able to recognize the significance of 
apparently unconnected facts. 

Let us return to Goethe’s letter. Its last para- 
graph is devoted to his endeavor to explain the “history 
of the mountains.” Maybe it was this letter which in- 
duced Count Sternberg to drive a tunnel through the 
hill “Kammerbuehel” near Eger, which Goethe, in 1808, 
had recognized as a former submarine volcano. The 
tunnelling for the purpose of collecting samples had 
been proposed in 1822 by Goethe, and was then actu- 
ally done twenty years after Goethe’s death. 


Letter to Herr Kriminalrat Gruener, Eger. 

The first part of this letter expresses “. thanks 
to Professor Dittrich. I enjoyed to see my ‘Theory of 
Color’ included among the other chapters on Physics 
. . .’ Indeed, Goethe, must have enjoyed recogni- 
tion for this unfortunate work. Goethe had once 
said to Eckerman: “I do not attach importance to my 
work as a poet, but I do claim to be alone in my time 
apprehending the truth about color .. .” Goethe ob- 
jected to Newton’s theory of light mainly through not 
distinguishing between “light” as physical phenom- 
enon and “color” as physiological phenomenon. 


It is characteristic for the open-mindness of the 
nineteenth century, that the Goethe Society of Weimar 
invited von Helmholtz—who most effectively had at- 
tacked Goethe’s theory of color—to speak about Goethe’s 
errors. Von Helmholtz, a mathematical physicist, 
stated: “. ..I have made a detailed report on the 
reasons for his failure in my previous treatise on 
‘Goethe’s scientific writings.’!! Essentially he could 
not observe the significant facts by use of the rela- 
tively simple equipment he had in hand. He had never 
seen perfectly purified monochromatic light and would, 
therefore, not believe in its existence .. .” 


Many a famous scientist has erred due to such diffi- 
culties. Berthollet, a French chemist, for instance, ob- 
served that a solution of calcium hydroxide and potas- 
sium carbonate produces calcium carbonate contami- 
nated with potassium carbonate. Or as they put it in 


German: “Wer mit Bunden sehlaeft, wacht mit Florhen auf.” 


(Who sleeps with dogs, wakes up with fleas) The 
facts were correctly observed by Berthollet and are 
today known as the law of mass action. Yet Berthollet 
drove his point too far: just as Goethe denied the ex- 
istence of pure monochromatic light, because he never 


saw it, Berthollet denied the existence of pure sub- 
stances because he never received them. 


Goethe, however, had observed, the physiological phe- 
nomena correctly and they are now embodied in the 
“physiology of seeing,” the fundamental treatise on 
which was written in 1826, by Johannes Mueller, who 
formulated the law of “specific energy of sensation.” 
In a later part of his letter to Gruener, Goethe rises to 
the full height of the science of his times: “. . . Nature 
can be understood only, when the most diversified, 
apparently isolated phenomena are arranged in a meth- 
odical series Science, in Goethe’s time, worked 
particularly on the problem: “What is Where.” The 
most consequent and thorough answer to this problem 
has been given in the botanical science by Linné and 
his followers in taxonomy. During Goethe’s times scien- 
tists achieved the “understanding” of nature, through 
collecting such big numbers of data, that general global 
rules showed up. Humboldt, for instance, came back 
from his extensive travels with the “Geography of 
plants” which he dedicated to Goethe. Humboldt had 
found the altitude limits of plant types. Goethe made 
a hand drawing and brought the results of Humboldt’s 
investigation into what we call today “graphic repre- 
sentation”: “Eine Band waescht die andere’—a mutual ad- 
miration society. 


Goethe, himself, had excellent results in “understand- 
ing’ nature: his morphological studies. Robert Magnus 
detected among other scientific notes of Goethe, the 
words: “Sypothese: Alles ist Blatt.” (Hypothesis: every- 
thing (in a plant) is a (modified) leaf.) Consequent 
treatment of this thought gave us what is now known 
as plant morphology, a term coined by Goethe and 
first published by him in 1790. Today, however, science 
aims to go beyond the “understanding” or rather con- 
densing of natural phenomena. This new aim has been 
stated by DuNouy.'- “Science does not aim to explain 
nature, it aims for exact predictions .. .” 


In Goethe’s times, indeed on the initiative of Goethe, 
metereological stations were installed all over Ger- 
many. A detailed manual of instructions for observ- 
ers was written by Goethe, in 1817. Zones of baro- 
metric high and low were mapped from Berlin as far 
as Boston. It took several months to compile a single 
day’s data, and the weather prediction—a science today 
—was then left to the farmer’s intuition. 


Goethe had admired Howard Luke, who had coined 
the terminology of cloud formation and put his admira- 
tion in verses “to Howard’s memory”: 


That's why through 
my poetic art, 

I thank the man who tells 
the clouds apart.” 


“Brum Dankt mein beflue- 
uelt Lied 


Bem Manne, dev wolken un- 
terschird 


Goethe’s letter to Gruener reminisces: 

“.. The times were too beautiful when we detected 
the “Andalusite”’ and were busy following up the 
pseudo-voleanic phenomena .. .” Andalusite is a crys- 
tallized aluminum silicate and—according to Goethe— 
characteristic for the neighborhood of volcanos. 
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Goethe’s idea—most alien to the scientists of his 
time—was, that fundamental changes in nature do not 
take place with explosive rapidity, and are still con- 
tinuing to take place. As Thales of Milet in Goethe's 
Faust II, puts it: 


Never had Nature 


war Natur und ihr 
in its flow alive 


Iebendiges Fliessen 
Auf Tag und Nacht und 
Stunden angewrisen...” 
Letter to Herr Kandidat Cotta, Tharand. 
“Kandidat” is best translated as “graduate student.” 
Goethe gives thanks in this letter for some drawings 


To wait for the days and 


hours to arrive 


of fossils. 


Letter to Herr Rentamtmann (collector of revenue) 
Mahr, Ilmenau. 

Goethe’s next letter is addressed to his friend von 
Humboldt, and reports Goethe’s greatest drama com- 
pleted: Faust II; editorial work on which was partly 
done by Goethe’s daughter-in-law Ottilie. 


Hofrat Vogel, reports about the encouraging results 
of his visit in Jena, yesterday. His understanding 
and cooperative participation in our affairs is high- 
ly appreciated. 


Her Imperial Highness, the Grand Duchess and 
Demoiselle Mazelet. 


“Memoirs D’'Un Homme D’Etat” (read) second vol- 
ume. 


Lunch with Von Arnim and Hofrat Meyer. Inspected 
Werner's pictures. 


Later alone. 


At night: Ottilie. 
* * 


While following Goethe's diary for ten of its days, 
I tried to refer to the scientific work of his whole life. 
These ten days show a busy man, and that he was. 
They are ten days of the life of a man of eighty-three 
years. The next entry in his diary is the last he ever 
made: 
MARCH 16, 1832 


Stayed in bed all day, due to sickness. 

Goethe died March 22, 1832. His poetry and his 
dramas give great moments to all and his scientific 
endeavors brought fruits. Goethe's relation to science 
was adequately described by Schiller, who wrote to 
Koerner in 1787: 

“. . . Goethe’s personality has changed everybody 
here (in Weimar). They prefer to collect herbs and 
minerals, rather than to be taken in by mere experi- 
mentation 
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Furfural 
(Continued from Page 141) 


nizzaro reaction yielding furfuryl alcohol and the alkali 
furoate. It condenses with compounds containing active 
methylene groups, such as aliphatic carboxylic esters 
and anhydrides, ketones, aldehydes and nitriles. The 
nuclear reactions of furfural and its derivatives are of 
interest due to the polyfunctional nature of the furan 
ring which may be considered as a dienic ether stab- 
ilized by resonance. The stabilizing influence of the 
aldehyde group renders the nucleus less susceptible to 
hydrolytic fission than in the case of the alkylfurans. 

Laboratory work on furan compounds is carried on 
continuously, and today there are some 4000-5000 scien- 
tific. articles as well as some 3,200 patents on furan 
compounds and their applications. About one-sixth of 
the patents deal with resins in some form. 

Furfural grew to commercial importance because of 
its excellence as a selective solvent (one which dis- 
solves certain undesirable elements in a given mixture, 
leaving a refined product). First produced in a German 
laboratory, furfural was once imported by the United 
States in minute amounts, at $1.50 an ounce. At such 
a price it was a laboratory curiosity, nothing more. 

Research by the Quaker Oats Company made the 
chemical available on a commercial scale in 1922, but 
even then the price was about $2.50 a pound. Today, 
however, improved production methods have brought 
the price down to less than 10 cents a pound in bulk 
lots. Even through the current period of inflation, 
furfural’s price has held firm and, in some quantities, 
has been reduced. 

Furfural first was produced commercially through 
distillation of ground oat hulls, but it soon was dis- 
covered that the hulls are of value in livestock feeds 
and they were diverted to that use. To meet the in- 
creasing demands of furfural users, the humble corn 
cob was taken off the discard pile. 

To produce furfural, the cobs are ground and cooked 
with dilute acid under 70 pounds of steam pressure. 
Vapors from the cooker are condensed and distilled, 
the distillate travels through complicated refining 
equipment, and furfural emerges. 

Thus another farm waste joins the growing list of 
“useless” materials made useful through the ingenuity 
of science and industry. @ 
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The Venomous Cone Shells English). Three specimens are in New York, two of 

which are in the American Museum of Natural His- 
tory, another in private hands. A fourth specimen is 
temporarily housed in the Beal-Maltbie Museum, Win- 
ter Park, Florida. Three other specimens were de- 


(Continued fi om Page 126) 


stroyed in Hamburg and Manila during World War II. 
i \ . / Mystery shrouds the whereabouts of six specimens 
ae } 7 which were at one time in European collections. 


f A\ 4 | : The Glory-of-the-seas Cone is a Western Pacific reef 

\ 6 A | s species, and has been collected at Wahaai and the Bay 

\ If WS 2 [fa | of Piru, Ceram Island in Indonesia (1896) and at Cebu 

Island and Jacna, Bohol Island, Republic of the Philip- 

pines (1838 by H. Cuming). Legend has it that the 

Jacna reef sank soon after H. Cuming found his three 

specimens, but there appears to be no evidence for 

SS : — this. Undoubtedly some fortunate collector will stumble 
g th across the Glory-of-the-reas Cone once again. @ 

* * * * 


No short account of the cone shells would be complete 
without mention of one of the world’s most treasured For Teachers 
shells. For two hundred years Conus gloria-maris, the 
Glory-of-the-seas Cone, has been considered the highest 
priced mollusk. Even today it is worth from $400 to 


The National Foundation for Infantile Paralysis, 
Inc., has recently completed a revision of its source 
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Trach. Ha. Truett! 


I:very science teacher will teach some form of atomic energy this vear. This subject has been 
and death. The best job will be done by those best armed with 


added to the curriculum by life 
facts. The Atomic Energy Commission, aware of the necessity and scarcity of dependable informa- 
tion has authorized publication of the 


SOURCEBOOK ON ATOMIC ENERGY 


This book, by Glasstone, was prepared under the direction of, and published under exclusive con- 
tract with, the Atomic Energy Commission. It is the story of the historical development, present 
status, and possible future of atomic energy. This is the authentic sourcebook, written in  under- 
standable language, vet containing all the technical material necessary to a complete reference book. 
Here is vour authoritative background for giving vour students unassailable facts about atomic energy. 


The Sourcebook, readv December 4, is a big, illustrated, 500-page volume. Because of its im- 


portance to humanity, the price is set deliberately low — $2.90. Order now to obtain a first edition 


D. VAN NOSTRAND COMPANY, INC.— NEW YORK 3 
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College Programs 
(Continued from Page 132) 


In-service education for science teachers by corres- 
pondence deserves special mention. Here may be in- 
cluded extension courses in science for high school sci- 
ence pupils and science education courses for science 
teachers. Much help is given to some science teachers by 
faculty members who guide them by correspondence on 
special problems as well as those who answer questions 
sent in by the teachers. Help is also provided by cor- 
respondence for curriculum work and in the prepara- 
tion of papers for professional bulletins and magazines. 


In-Service Improvement of Science Teachers 
Through Professional Organizations: 


We should not overlook here the efforts of certain 
college and university staff members in assisting pre- 
college science teachers in developing science sections 
and organizations of science teachers which in turn 
make plans for visits to factories, public service in- 
stallations, hospitals, dairies, laboratories, and arrange 
for speakers and discussions at more formal meetings. 
Not only do college staff members assist in these activi- 
ties, they often devote much time while serving as 
officers, editors, committee chairmen, and members of the 
board of directors, and thus exert real leadership in 
improving science teachers in service. 

Professional magazines are an instrument for in- 
service education and here many college science teachers 
give time and thought to preparing papers, editing 
manuscripts, and managing the enterprises. We should 
mention here the pamphlets, charts, papers, and other 
materials that scientists and educators in industry and 
business make available to science teachers. 

When the names and official connections of officers, 
committee members, and speakers on programs fo1 
local, regional, and national organizations of science 
teachers are studied, one can get a glimpse of the very 
great contributions made by college science teachers to 
the in-service training of science teachers through 
work in professional organizations. However, much of 
the real service is not revealed in such formal ways. 
The informal conversations between high school science 
teachers and college science and education teachers 
incidental to planning and participating in meetings 
and conferences are often the most valuable contribu- 
tions that college teachers can make if they will but 
take time for such activities. 


Benefits to Colleges and Staff Members Working 
To Improve High School Science Teaching: 


This discussion has focused attention on ways in 
which colleges aid the improvement of high school 
science teaching. The emphasis has been on the real 
contributions that college staff members make. Since 
most of the college staff members who render such 
service are not paid specifically for such work, the 
word, “contribution” has been used. In fact, many of 
the college staff members make personal sacrifices to 
render such service, and the service is not adequately 
recognized by the college through payment of expenses, 
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increases in salary, or advancement in rank. Why 
then do these staff members engage in such activities? 

Some college staff members have children moving 
up toward high school. Some remember their own high 
school experiences as students and some remember their 
work as high school teachers. Some realize that im- 
proved science education for all boys and girls is im- 
portant, and they want to help make it better and 
better. Some sense the fact that effective high school 
science teaching will surely interest greater numbers of 
capable students to seek college training in the sciences. 
Some feel that helping high school science teachers 
will cause these teachers to mention favorably their 
college or university in their associations with students 
and thus help to maintain their college and department 
in its competition for capable high school graduates. 
Some know that high school science teachers seek 
graduate degrees and assume that being favorably 
known may cause them to seek graduate work at their 
college or university. Some have participated in the 
writing of textbooks and workbooks, and meeting with 
science teachers is, in part, sales promotion. 

However, there are many college teachers who feel 
that they can obtain valuable ideas from high school 
science teachers. These ideas relate to simplifications 
of science content and methods of teaching, vivid and 
real: examples of applied science, innovating experi- 
ments and instructional aids, specific examples illus- 
trating scientific concepts, clever jokes and anecdotes, 
and the like. As science enters more and more into the 
general education programs at college levels, the college 
science teachers seek general education ideas and they 
obtain many such ideas while sharing experiences and 
knowledge with high school teachers. If this is true for 
the general college teachers, it is especially true for those 
who are responsible for science teacher training at the 
college level. They welcome opportunities to serve 
because through serving they themselves are best 
served. 


Present Status of Science Teaching: 


All present efforts to improve science teaching may 
not be enough. There are more part time high school 
science teachers who are teaching one or a few science 
classes along with other school responsibilities than 
there are full time science teachers who teach only 
science classes. The part time science teachers and 
many of the full time science teachers need to be in- 
formed about new developments in science content, 
teaching methods, and curriculum needs and trends. 

Pre-service and in-service programs for science teach- 
ers are often not available and if they are available, 
they are often not well balanced in terms of the real 
needs of science teachers and their pupils. Many col- 
leges and universities located in areas of great need 
for improved science teaching do not consider that they 
are financially able to maintain a staff member with 
time and facilities to work on pre-college science teach- 
ing. Furthermore, they do not allocate funds for secur- 
ing special consultants to help direct even interim pro- 
grams. Some of the programs for science teachers 
emphasize science content and developments almost to 
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the exclusion of teaching methods and techniques, while 
other programs stress general methods and principles 
of education which are too far removed from both 
science content and acceptable school practices. 

What appears to be needed is greater balance in 
science content, teaching methods, and understanding 
of boys and girls than is the case in many of the pre- 
service and in-service programs and services now avail- 
able. There needs to be increased cooperation between 
college staff members in the sciences and staff members 
in education departments and training schools. There 
is a need to consider the applied science and research 
activities of many public and private agencies including 
industrial and business concerns. There is a need for 
all staff members in science departments and leaders in 
industry to realize that their future science students 
and research workers come to them through our ele- 
mentary and high schools and that effective science 
teaching at these levels will help to insure a flow of 
interested and alert science students into their institu- 
tions and agencies. It is to their selfish interest to aid 
in the improvement of pre-college science teaching. 
Finally, all our boys and girls are growing into more 
and more active citizenship. An understanding of sci- 
ence and of scientists as these affect every citizen is a 
necessary part of the education for all youth in a 
society where decisions related to science are made by 
the citizens. We need improved programs for science 
teachers because we need scientifically informed citi- 


zens, and we also need these programs so that we may 
have a flow of alert minds into scientific and other 
careers to insure the welfare, prosperity, and security 
of ourselves and our society. @ 
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Cortisone 
- (Continued from Page 122) 


by preceding twenty-five years. In 1929 and in 1931 he 
. made two important observations. The first was that 
patients who had rheumatoid arthritis were sometimes 
relieved of their symptoms if they became jaundiced, 
and the second was that women who had rheumatoid 
arthritis frequently were relieved of the symptoms of 
this disease during the months of pregnancy. Doctor 
Hench and I have had many conferences and at such 
a conference in January, 1941, it was decided to ad- 
he minister compound E to patients who had rheumatoid 
arthritis. This was based on the assumption that dur- 
ing attacks of rheumatoid arthritis there was a de- 
ficiency of some substance which was designated “X” 
by Dr. Hench, and further, that substance X was pro- 
duced in increased amounts both during jaundice and 
pregnancy. The possibility that substance X and com- 
pound E were one and the same compound grew out 
of the chemical investigation of the adrenal cortex. 
Whether it will be shown some day that this hypothesis 
is indeed true is of little importance. The significant 
fact is that we decided in January, 1941, to use com- 
pound E whenever it became available. 


And so it was that on September 21, 1948, Dr. C. H. 
Slocumb of the Mayo Clinic injected 100 mg. of com- 
pound E intramuscularly into a patient who had rheu- 
matoid arthritis. Since that time compound E has 
been given to patients with rheumatic fever and to 
others who have suffered from a long list of diseases. 


In order to avoid confusion with the widely known 
substance, vitamin E, compound E from the adrenal 
which was de- 


cortex was given the name “cortisone, 
rived by deletion of certain letters from the term, 17- 
hydroxy-11-dehydrocorticosterone. The results which 
have been obtained have created the widespread interest 


to which reference has been made. 


It becomes apparent that the number of persons who 
are affected is very large. The estimated number of 
patients who have arthritis in the United States is 
7,000,000. This in itself creates heavy responsibilities 
and great opportunities. 

In the first place, there is the challenge to pharma- 
ceutical companies to make cortisone. The original 
source, the adrenal glands of beef and hogs, is so lim- 
ited that it cannot meet the demand. Today cortisone 
is made by only one method from starting material 
found in the bile of beef and sheep. More than thirty 
steps are required to make the necessary alterations 
and the problems involved in the large scale manufac- 
ture of cortisone are a challenge to chemical engineers 
and a large group of control chemists. This part of the 
work deals with actual production, but another very 
important part concerns a smaller group of men known 
as the finance committee. They must decide in advance 
just how many millions of dollars they should invest. 
Will the demand for cortisone really reach 7,000,000 
daily doses? Will some other cheaper product make the 
manufacture of cortisone unnecessary? The problems 
of the finance committee cannot be dismissed lightly. 
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Beside the chemists engaged in the production of 
cortisone still another large number of research work- 
ers are required to carry on the highest type of chemi- 
cal research in an effort to find new methods to make 
cortisone, and to examine all possible sources of start- 
ing material. Eventually it is hoped to make cortisone 
from chemicals found in the laboratory and not de- 
rived from any animal or plant source. This is “total 
synthesis,” and if it is accomplished it will be recog- 
nized as a great contribution to organic chemistry. 

Today the amount of cortisone which is being pro- 
duced is sufficient to supply about 0.01 per cent of the 
probable demand in this country. None is available for 
the rest of the world. However, cortisone is expensive, 
and the actual amount sold will depend on the cost of 
the product and on whether or not it will be made 
available to all who need it. Here are problems for still 
other agencies and foundations. 

The second large group of workers who are affected 
by cortisone are in the medical field. Clinicians now 
have the opportunity to study the effects of this com- 
pound in a large group of diseases. Not only is it 
necessary to find the optimal daily dose and the best 
method of administration but it is also necessary to 
study the physiologic effects of cortisone. This hormone 
has a unique effect on certain tissue reactions and when 
the precise mode of action has been determined the 
physiologist and clinician will have explained problems 
which have remained unsolved for past decades. Cor- 
tisone is a sharp tool which will help to advance investi- 
gation in fundamental problems in the fields of bio- 
chemistry, physiology and clinical medicine. 

There is a third group of people who are interested 
in cortisone. This is made up of that large number of 
patients who will be helped by this hormone. The con- 
dition of patients who have rheumatoid arthritis and 
rheumatic fever has responded in a manner which is 
most gratifying, but these instances serve only as ex- 
amples. There are other diseases, usually fatal, in 
which cortisone has produced results not obtained with 
any other therapeutic agent. 

It seems probable that with early diagnosis and early 
treatment many of these serious, often fatal, diseases, 
may yield to cortisone. Speculation at this time is of 
less value than observation, and will be avoided, but 
it can be said that the results to date are encouraging. 

This short review of the present day status of cor- 
tisone reveals the complex nature of the problems which 
must be solved before further progress can be made. 
The more that is known about chemical structure and 
physiologic activity, the more must we marvel at the 
construction of the animal organism, and when we 
realize the great physiologic effect of a minor change 
in chemical structure, the more humble must we feel. @ 
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Teaching Conservation 
(Continued from Page 134) 


The most practical activity of the conservation pro- 
gram was the planting of 10,000 white pine seedlings 
on ten acres of land owned by the Elmira Water Board. 
The Water Board supplied the tools and arranged for 
the delivery of the trees through the State Forester. 
The College supplied the transportation and the stu- 
dents contributed the planting power. One hundred and 
fifty students were needed for the project and two 
hundred and fifty volunteered. Tree-Planting Day was 
a holiday from classes for the entire College. It was 
possible to have the holiday because an extra day had 
been planned in the College calendar. 


The night before Tree-Planting Day the general 
manager of the Water Board gave the students direc- 
tions at a special meeting in the College auditorium. 
For the planting the students were divided into three 
groups of fifty each. Numbers one and fifty of a group 
held the ends of a 90 foot rope. Numbers two through 
forty-nine formed sixteen teams of three students 
each. The three members in each team stood one be- 
hind the other at one of sixteen large tags placed regu- 
larly on the rope. The tags were at 5 foot intervals 
along the rope and indicated the spacing of the trees. 
The first girl of a team of three carried a full-size 
mattock and made the hole in the ground. The second 
carried a carton of seedling trees and placed the tree 
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in the hole. The third girl firmed the seedling in the 
ground. The sixteen teams worked simultaneously. 
When sixteen trees had been planted at five foot inter- 
vals as indicated by the tags on the rope, the guide 
rope was moved along and sixteen more trees were 
planted. It was not necessary to water the seedlings 
because the ground was very wet. 

The planting went along smoothly with the exception 
of two exciting moments when snakes were discovered. 
The 10,000 seedlings were put in the ground in spite 
of the snakes in just over two hours, after which the 
students were at liberty to do as they pleased. The 
College dietitian had put up box lunches for them 
which they could eat where and when they wished. 
Tree-Planting Day was a great success and when the 
planters return as alumnae, they will be able to see 
the white pine plantation which they established. Edu- 
cationally it may be more meaningful than all the 
other ways of instruction in conservation together. In 
addition, Tree-Planting Day was great fun. @ 
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Projects in Physics 
(Continued from Page 128) 


graphed. Copies of the list, which are available on 
request, should be of some help to students contem- 
plating graduate study in physics, and to their ad- 
visers. 

In addition to the specific projects such as those 
which I have mentioned, we hope that our Office can 
become the clearing house for all sorts of information 
of interest to college teachers of physics. In particular, 
we hope to publicize among departments of physics any 
experiments which are being carried out for the purpose 
of improving the teaching of physics at the college 
level. 

In this connection we recently had an opportunity to 
study what, if anything, is being done for the specific 
training of physicists for college teaching. The study 
Was prompted by a request from the editor of Higher 
Education, an Office of Education publication, for an 
article on “Programs for the Improvement of College 
Teaching in Physics.” The article, describing the few 
programs which have been undertaken, appeared in 
the December 15, 1949, issue of Higher Education. 


The Office of Education’s program of services to the 
teaching of physics is a new and developing one. Sug- 
gestions of additional ways in which the program may 
serve departments of physics and individual teachers 
of physics would be most welcome. @ 
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To a Science Student 


By Sister M. ANSELMA, C.S.C. 
St. Catherine’s High School 
Ventura, California 


Young chemist, come and blende your ions 
With skill, or less finesse; 

But persevere through days you toil 

With fuming H.S. 


Your heart will race as compounds change, 
hough source you seldom see, 
Your eves gleam brighter as you watch 


\ fountain NH... 


With mortar-pestle crushing fine, 
Break down earth's magic ore, 
Or measure mole solution 

Ot H.SO.,. 


Omnipotence within your flask 

Or weight of iron rust . 

The God Whose breath is soul of you . . . 
Who made immortal dust! 
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Oil from the Earth 


(Continued from Page 130) 


cased off. In this case he must perforate the casing 
and the surrounding cement, and for this purpose he 
uses a perforating gun, a steel cylinder with heavy 
calibre bullets set in the sides. The gun is lowered the 
proper distance into the well and fired. The projectiles 
pierce the casing and cement and let in the oil. 


What makes oil flow? The action is similar to that 
of a siphon bottle containing water in which carbon 
dioxide gas is dissolved under pressure. If you open 
the valve, the gas expands and escapes up the stem of 
the siphon bottle, carrying water with it. Similarly, in 
the case of a well reaching into the productive zone, 
when the valve on the surface is opened, expanding 
gases raise the oil to the surface. 

When natural flow ceases, it becomes necessary to 
bring the oil to the surface mechanically—that is, by 
means of pumps or the injection of gas into the hole to 
induce flow. Sometimes hydrochloric acid is used to 
increase the size of openings in limestone formations 
and thus promote greater production. Many a small 
well has been converted into a big one, by “‘acidation.” 
If sandstone formations are too “tight,” a specialist 
known as a “shooter” is called in to explode nitro- 
glycerine charges in the hole, thereby fracturing the 
sandstone and permitting oil to flow. 

Flow of oil is controlled at the surface by a compli- 
cated system of valves and fittings called a “Christmas 
tree” (because of its many “pipe branches”) which is 
attached to the top of the casing. After flowing through 
the Christmas tree at a regulated rate, the oil is di- 
verted either into storage tanks or pipe lines. Thanks 
to the Christmas tree and other improvements in oil 
producing techniques, the old spectacular days of 
gushers—when oil spouted high over the derrick—are 
gone. The “bringing-in” of the modern well is usually 
a controlled and orderly process. 

As soon as the operator is sure the well is producing 
satisfactorily, the entire drilling rig, including the der- 
rick, is moved to another location to drill a new well. 
The only visible evidence of a natural-flowing well is 
the “Christmas tree.” 

Connected to the Christmas tree, a maze of pipe lines 
stretch underground. Through these lines most of the 
crude oil is moved to the refinery—usually hundreds of 
miles away. It is at the refinery that the crude is 
converted into the hundreds of petroleum products used 
in our daily lives. 

Nothing man has taken from the earth has changed 
human life so quickly and so extensively as has petro- 
leum. The discovery of gold in California and Alaska 
enriched but a comparative few. The discovery of oil 
in Pennsylvania, however, lengthened days and widened 
the horizon of all mankind. 

No happening in history ever started so many people 
moving as the discovery of oil. Gasoline, one of the 
major products of crude oil, has literally converted a 
continent into a neighborhood; yet the automobile, air- 


plane and diesel train are but a few of the many 
benefits that oil has brought us. Our whole industrial 
system—indeed our present civilization—depends on 
oil. Modern transportation, light, heat, power, many 
chemicals and hundreds of other essential materials all 
stem from petroleum. 


To produce the oil we need—more than 600 gallons a 
year for every man, woman and child in the United 
States—the petroleum industry continues its search, 
drilling more wells every year. Last year the total was 
about 40,000. It is, all in all, an accomplishment beyond 
the wildest dreams of the retired railroad conductor 
who began his own modest venture in western Penn- 
sylvania less than 100 years ago. @ 


* * * * * 


“In the modern college there is too much teaching 
and not enough learning. Often the instructor does 
the work for students when they ought to do it for 
themselves. We ruin the whole idea when we make it 
the chief task of a teacher to be a purveyor of informa- 
tion. The information is in books, for printing has 
been invented. The teacher is the enkindler; the best 
he can do is to light a fire. And the greatness of any 
college is directly proportional to the number of teach- 
ers who are truly effective in this sacred function. The 
greatest college is the college with the best teachers.” 


—D. ELTON TRUEBLOOD 
Earlham College 
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The Story of Vitamin B,. 
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compound identified as 5,6-dimethylbenzimidazole, rep- 
resented by the following formula: 


The 1,2-diamino-4,5-dimethylbenzene moiety of this 
benzimidazole is common to vitamin B;. and vitamin 
B., or riboflavin. Since both vitamins are part of the 
B complex, this structural similarity will undoubtedly 
prove of interest. 

5,6-Dimethylbenzimidazole is but one of the pieces 
of vitamin B;2; and, as others are identified, the em- 
pirical side chain shown in the following formula will 
diminish until the total structure is known. 


If the structure of vitamin B,» proves to be one per- 
mitting synthesis, chemists will set out on this task, the 
final chapter being written when the laboratory-synthe- 
sized and naturally-occurring products are proved 
identical. @ 

* * * * * 


“It is a mistake, however, to assume that a child’s 
spontaneous interests will always reflect his abilities. 
While it is true, in general, that interests and skills 
are reciprocally related—high skill guaranteeing con- 
siderable interest in performance and strong interest 
tending to insure adequate skill—this is not always 
the case. Particularly in the elementary-school period, 
a time when many complex motor skills are being ac- 
quired, interest is a poor indication of potential skill.” 

—DALE B. HARRIS 
University of Minnesota 


* * * * * 


“The truth peculiar to the science of phenomena does 
not exhaust the infinity of truth. Philosophical truth, 
metaphysical truth, moral truth, religious truth, all are 
genuine manifestations of truth at other levels, at 
diverse levels, of human knowledge.” 


—Jacques Maritain 
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THE SCIENCE 


USEFUL INFORMATION 


“The Teaching of Science in Public High Schools” is 
a 1950 publication of the United States Government 
Printing Office, Washington, that is of interest to sci- 
ence teachers and to all secondary school administra- 
tors. Prepared under the direction of Dr. Philip G. 
Johnson, it outlines the offerings and enrollments in 
high schools, indicates the grade levels of pupils in 
science courses, and discusses the average size of 
classes, time allotments, and troublesome problems and 
gives other useful information. It may be had from 
the Superintendent of Documents at the Government 
Printing Office, price twenty cents. 


* * * * * 


“There is no evidence that students acquire skill in 
critical thinking as a necessary by-product of the study 
of any given subject. On the other hand, almost any 
subject can be so taught as to put pupils on guard 
against hasty generalizations, contradictory assertions, 
and the uncritical acceptance of authority.” 

EDWARD M. GLASER 
Columbia University 
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